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Abstract 
It is estimated that more than 60% of cats admitted to animal shelters in Australia are 
euthanased. Euthanasia of healthy cats as an outcome to shelter entry is of concern for 
shelters, councils, and the community. Attempts made by government, welfare agencies, and 
community organisations to manage both cat entry to shelters and their subsequent euthanasia 
have achieved limited improvements. The percentage of cats euthanased has remained 
constant for the past decade, and a lack of fundamental statistical information about cat 
admission to shelters makes it difficult to understand the extent of the excess cat problem, to 
develop effective management strategies, and to evaluate the success of strategies employed. 
The aim of this thesis was to rigorously examine cat admissions and outcomes at RSPCA 
shelters throughout Australia. With this information it was possible to begin to address the 
paucity of available data and establish a nuanced description of the cat population admitted to 
shelters and the risk of euthanasia. From this, evidence-based recommendations for policy 
development, preventative measures, and future interventions were developed.  
Almost half of RSPCA cat admissions were stray (47%) and, when age, gender, breed, 
desexed status prior to admission, feral status, and year were accounted for, strays were just 
as likely as owner-surrendered cats to be rehomed (OR1.1; 95% CI 1.0-1.2: P<0.001). The 
percentage of cats categorised as desexed prior to admission was high (36%) in comparison 
to other studies, but low considering that only 47% of owner-surrendered cats were desexed 
and the reported desexing rate for owned cats is 90% or more. No differences in monthly 
adult cat admission patterns were observed when compared to December (the month with the 
highest overall cat intake). However, seasonal admission patterns differed significantly for 
kitten admissions (regardless of the kitten age definition for each state), with most kittens 
admitted in the summer months (November – February) (P<0.001). The most common reason 
for surrender of cats was for owner-related reasons (82%); the most frequent was due to 
accommodation issues (21% of all owner-related reasons for surrender). Overall, 58% of 
195,387 cat admissions included in this research were euthanased as an outcome to 
admission. The most common reasons were medical (31%) and   age (22%).  
When shelter practices were scrutinised, it was found that the presence and enforcement of 
quarantine measures on admission of new cats, the provision of climbing enrichment, and 
shelter capacity were all significantly associated with the risk of euthanasia. Additionally, 
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from the participants in our study, it was revealed that shelters generally operated on an all or 
nothing approach to policy and practices. Interestingly, the presence or absence of 
behavioural assessments for cats, age specific policy, and attitudes of decision makers were 
not significantly associated with the risk of euthanasia. 
One of the important conclusions derived from these findings is that adult cats and kittens 
should be treated as separate populations, because different forces affect each population in 
both admission to a shelter and the outcomes of that admission. Concentrating on reducing 
kitten admissions could reduce numbers euthanased, as excess breeding is a serious problem 
contributing to the large numbers of cats admitted to shelters. Reducing delayed sterilisation 
of owned cats may be an important strategy to reduce unwanted kittens. The results of this 
study also indicate many cats admitted as ‘strays’ are rehomable, are not feral, and are 
accepting of some human interaction. Given the magnitude of the contribution of stray cats to 
the shelter population, further research is needed to better understand the stray cat population 
in the community.  Management strategies that target the owned cat population will have 
limited impact on cat admissions to shelters if many cats admitted are truly stray and 
supported as ‘semi-owned’ cats in the community. Regardless of cat admission sources and 
rehomability, the number of reclaimed cats was very low. Accurate data on the presence or 
absence of a microchip on admission would allow for an assessment of the impact of 
mandatory microchipping.  
While there is clearly a need for more detailed studies of shelter admissions to help further 
identify strategies that would be most effective in reducing numbers of cats entering shelters 
and risk of euthanasia in admitted cats, the recommendations developed in this thesis provide 
a strong starting point, unique in the degree to which it has been informed by rigorous 
research. Shelters could potentially reduce euthanasia substantially by developing strategies 
which address specific pathways identified in this thesis. This research has also identified that 
the establishment and implementation of standardised data collection definitions, categories, 
and methods would help facilitate meaningful comparisons between studies. 
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Chapter 1 
Introduction  
 
Animals are commonly kept as companions (pets) in many societies (Archer 1997, 
Podberscek 1997, Price 2002). Companion animal ownership is associated with many 
therapeutic benefits—physically (Friedmann and Thomas 1995, Herrald, Tomaka et al. 
2002), psychologically and emotionally (Straede and Gates 1993, Zasloff and Kidd 1994). At 
least half of all households in developed countries, such as Australia, the United Kingdom 
and the United States, keep a pet (McHarg, Baldock et al. 1995).  
With 64% of the 7.5 million households in Australia owning a pet (most commonly dogs 
and/or cats), it is not surprising that the pet care industry contributes billions of dollars 
annually to the Australian economy (Australian Companion Animal Council 2006, PetNet 
2008). While this is indicative of an overall love of pets, the quality of relationships between 
pet owners and their pets can vary considerably. Although many dogs and cats gain a positive 
association with humans through provision of food, shelter, companionship, health care and 
other interactions, there are also many pets that suffer neglect, cruelty, abandonment, and 
unnecessary euthanasia (Podberscek 1997, Clancy and Rowan 2003). Unwanted animals are 
often abandoned or relinquished to pounds and shelters, which may result in euthanasia.  
Euthanasia of unwanted and excess pets has been identified as the leading cause of death for 
healthy or treatable companion animals in developed countries (Nassar and Fluke 1991). It is 
estimated in Australia that more than 200,000 cats and dogs are euthanased every year after 
entering an animal shelter and, although both cats and dogs are unnecessarily euthanased in 
animal shelters, there is a discrepancy between the proportions of cats that are euthanased 
when compared to dogs. For example, in Australia approximately the same number of dogs 
and cats are admitted to  Royal Society for the Prevention of Cruelty to Animals (RSPCA)  
shelters, but cats are twice as likely to be euthanased after entering a shelter as dogs and are 
therefore high risk (RSPCA 2010, RSPCA 2011). The Australian government and 
community allocate significant financial and human resources to managing excess pets in the 
community (Australian Companion Animal Council 2010). 
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The excess pet problem can be viewed as a combined animal and people problem and has 
significant financial, ethical, moral, and emotional effects on the community (Fournier and 
Geller 2004, Rohlf and Bennett 2005). Lack of fundamental statistical information around the 
world has made comparable estimates of the numbers of unwanted cats and the proportions 
euthanased difficult to determine. This lack of information makes it difficult to develop 
suitable and effective programs to address the problem and achieve a reduction in euthanasia 
rates (Nassar and Fluke 1991, Zawistowski, Morris et al. 1998). 
Information regarding shelter populations of cats is limited, with the majority of shelter 
studies being undertaken in the United States and focusing generally on dogs (Scarlett 2008). 
In Australia, research in relation to domestic cats and the excess pet problem is limited to the 
following: one study of cat admissions to a single shelter in Melbourne, Victoria (Marston 
and Bennett 2009); a government report of cat admissions and outcomes from two shelters in 
South Australia (Marston 2009); several studies and a government report estimating the 
owned cat population, demographics of cat ownership, and prevalence of desexing in the 
owned population (Chaseling 2001, Baldock, Alexander et al. 2003, Baldock 2004, Kendall 
and Ley 2006, Australian Bureau of Statistics 2009, Toribio, Norris et al. 2009); one 
investigation of community attitudes to cats in Victoria, Australia (Toukhsati, Coleman et al. 
2005); and a study that examines the attitudes of the public towards wandering cats and cat 
confinement, also in Victoria Australia (Toukhsati, Young et al. 2012) . 
Although the RSPCA publishes annual admission and outcome numbers for cats and dogs, 
there is limited available detailed information regarding the excess cat population and shelter 
admissions in Australia. The numbers of cats admitted to shelters, the risks for euthanasia of 
cats, the impact of environment, human demographics, and legislative requirements on cat 
movement through shelters, the reasons for owners surrendering cats, the reasons for cat 
euthanasia within shelters, and the impact of shelter policy and practice on cat movement 
through shelters are important issues that will affect the success of strategies aimed at 
reducing the unwanted cat population. Legislation and other management strategies are 
developed and implemented in an attempt to reduce cat entry to shelters and manage excess 
cat populations. However, without first analysing available data to understand the factors 
influencing cat admission and euthanasia in shelters, these management attempts can only 
achieve limited success.  
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The overall aims of this thesis are to investigate and report on the characteristics, numbers, 
and determinants of cats entering Australian animal shelters, to establish the risk of 
euthanasia for this cat population, and to provide scientific information for animal 
management organisations and government that will underpin effective and targeted 
management strategies. Following a review of the current literature (Chapter 2), a deficit was 
identified in descriptive studies characterising the demographics of shelter cats in Australia, 
and in analytical studies assessing Australian shelter data. 
Therefore, this project set out to address the following questions: 
1) What are the characteristics of the excess and unwanted cat population entering 
shelters in Australia? 
2) Which cats are at a higher risk of euthanasia once they have entered a shelter? 
3) Do cat admissions to shelters vary seasonally? 
4) Do individual shelter practices differ between each shelter and what impact do 
different practices have on cat admissions and euthanasia rates? 
It was expected that the data analysed for this research would establish a comprehensive view 
of the situation of excess and unwanted cats in Australia, allowing development of evidence-
based recommendations able to inform future interventions. By understanding more of the 
animal and human complexities of this problem, it will become possible to develop targeted, 
effective campaigns to manage excess and unwanted cats and reduce euthanasia rates. Further 
to this, outcomes from this research will enable the development of evidence-based 
legislative changes and a range of other strategies to reduce unwanted cats. Strategies 
developed through research evidence will be amenable to evaluation and modification where 
needed, which will more likely impact on the problem than the current approach of 
uncoordinated, reactive responses. 
In order to address the research questions posed above, a large dataset provided by the 
RSPCA contributed the basis of all work contained within this thesis. Chapter 3 outlines the 
general methodology used to collect and organise data utilised in all experimental chapters. 
Methodology that is specific to individual experimental chapters is detailed in those chapters. 
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Chapter 4 is a pilot study that describes the characteristics of cat admissions to Queensland 
RSPCA shelters and analyses the risk of euthanasia for cats after admission. The general 
methodology for the larger Australia wide analyses were developed and informed by this 
pilot study. This thesis is then divided into 3 large data chapters and a discussion chapter.  
Chapter 5 is a two-part chapter that investigates and describes cat admissions to RSPCA 
shelters nationally, based on cat level factors (age, gender, colour, breed, de-sex status, 
identification status, feral status), seasonality, and admission source (including reporting 
reasons for surrender). This chapter explores cat admissions to Australian RSPCA shelters 
analysing pooled data (Chapter 5a), and individual state and territory data (Chapter 5b). 
Chapter 6 reports the risks and reasons for euthanasia of cats after admission to an RSPCA 
shelter. The risk of euthanasia is analysed by state, shelter, age, desex status prior to 
admission, year, month, gender, breed, and colour. 
Chapter 7 scrutinises individual shelter policy and practice to identify differences in practices 
and associations between practices and the risk of euthanasia. 
Chapter 8 summarises the main findings of this thesis, providing a conclusion to this body of 
work and recommendations for management, which are conducive to reducing overall 
euthanasia of shelter cats.  
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Chapter 2 
Literature Review 
2.1 The excess pet problem 
2.1.1 Definition 
Pet overpopulation is a term widely used to describe the fact that large numbers of 
companion animals (in particular dogs and cats) in the community are unwanted and, as a 
result, homeless and free-roaming (DiGiacomo, Arluke et al. 1998). These animals are 
considered to be surplus to the number of pets the community can sustain and often find their 
way to an animal shelter or pound, with high numbers being euthanased after entry 
(DiGiacomo, Arluke et al. 1998).  
The term ‘overpopulation’ implies that the problem can be resolved simply by reducing the 
number of dogs and cats produced. Over the past 20 years, however, it has become evident 
that pet overpopulation is not merely the result of indiscriminate breeding, but a complex 
human-animal issue worldwide (Clancy and Rowan 2003, Fournier and Geller 2004, Scarlett 
2008). In light of this, ‘excess pets’ was deemed a more appropriate name for this immense 
and far reaching social and animal welfare problem (Scarlett 2008). 
The existence of excess pets in western society has resulted in euthanasia as the leading cause 
of death among healthy dogs and cats (Nassar and Fluke 1991, Patronek, Glickman et al. 
1995). Concern about this has permeated the literature for the past three decades (Selby and 
Rhoades 1981, Olson, Moulton et al. 1991, Allen 1992, Patronek, Glickman et al. 1995, 
DiGiacomo, Arluke et al. 1998, Zawistowski, Morris et al. 1998, Clevenger and Kass 2003, 
Bartlett, Bartlett et al. 2005, Hines 2007). In the United States, although there is considerable 
debate regarding the number of cats and dogs euthanased, the most recent figures estimate 
that 4-6 million dogs and cats are euthanased in shelters annually, many of which are healthy 
or treatable and suitable for re-homing (Nassar and Fluke 1991, Patronek and Glickman 
1994).  
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2.1.2 Implications 
The destruction of healthy animals has obvious moral and ethical implications, which has 
raised a hypothetical question: what would the veterinary community do if a disease were to 
afflict healthy animals, resulting in the premature death of a tenth to a quarter of the entire 
country’s domestic population? It has been suggested that the veterinary community would 
bring together all available knowledge and resources to quickly find a solution and treat the 
disease. However, the excess pet problem has not received this response despite the estimated 
loss of healthy dogs and cats in these proportions (Scarlett 2008). 
Financially, excess pets in the community cost governments and welfare agencies billions of 
dollars to manage every year. In Australia, a survey of the financial contributions of the pet 
care industry to the Australian economy (ACAC 2006) indicated that the Australian 
government spent approximately AUD 82 million annually to manage excess pets, and AUD 
34 million was above any revenue made from registrations and fines. One Australian state 
(Queensland) spent AUD 30 million alone in one year. In addition to government 
management costs, humane organisation shelters require billions of dollars annually to care 
for and manage stray and unwanted pets (ACAC 2006). 
Socially, the euthanasia of healthy and re-homeable cats and dogs has serious impacts on the 
people who work with them. Australian research has shown that 50% of people working in a 
position directly associated with the euthanasia of healthy animals—for example, shelter 
workers, veterinarians, and vet nurses—develop symptoms of perpetrator induced post 
traumatic stress syndrome (Rohlf and Bennett 2005). Further to this, it has been demonstrated 
in the United States that high euthanasia rates are linked to high staff turnover (Rogelberg, 
Reeve et al. 2007) and moral stress for employees (Rollin 1986). The detrimental health 
effects of stress include depression, high blood pressure, sleeplessness, mental health issues, 
substance abuse and decreased emotional response (Arluke 1991, Frommer and Arluke 1999, 
Rohlf and Bennett 2005, Rogelberg, DiGiacomo et al. 2007). 
The need to reduce euthanasia of healthy animals is highlighted by the heavy financial, moral 
and social burden that this problem places on our society. To improve the welfare of animals, 
improve the health and job satisfaction for personnel in the pet industry, and decrease 
financial costs to our community it is imperative that better preventative and management 
strategies are developed to address the excess pet problem.   
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2.1.3 The difference between cats and dogs 
When excess dog and cat populations are investigated separately, there is an obvious 
disparity. A much higher percentage of cats are euthanased annually in shelters than dogs 
(Rinzin, Stevenson et al. 2008, Scarlett 2008, RSPCA 2010, RSPCA 2011). For example, in 
Australian RSPCA shelters, despite similar admission numbers of dogs and cats to shelters, 
only 3% of cats are reclaimed by the original owner in comparison to 30% of dogs and two 
cats are euthanased for every one dog (RSPCA 2010, RSPCA 2011). In the United States, it 
is estimated that two cats are admitted to a humane shelter for every one dog and euthanasia 
of cats is also twice as likely (Patronek and Glickman 1994, Scarlett 2008).  In New Zealand, 
approximately 11 dogs and 39 cats are admitted to a major city humane shelter each week, 
which exceeds three cats for every dog. Although 45% of dogs were euthanased as an 
outcome to entry, more than half (51%) of cats entering the shelter were euthanased (Rinzin, 
Stevenson et al. 2008). Anecdotal evidence also suggests that dog euthanasia has been 
declining in both the United States and in Australia, whereas cat euthanasia rates have either 
increased or remained at a high level (Salman, New et al. 1998, RSPCA 2010, RSPCA 2011). 
In Australia, cats are less likely to be reclaimed and more likely to be euthanased in a shelter 
than dogs (RSPCA 2010, RSPCA 2011).The disparity in outcomes after admission to a 
shelter for cats and dogs may reflect a difference in the views of the Australian public to cat 
and dog ownership (although this has not been previously investigated). There is an urgent 
need to rectify this problem. Management strategies will obviously need to target excess dog 
and cat populations differently, but the difficulty in developing effective programs is 
exacerbated by a lack of data pertaining to shelter populations. 
2.1.4 Prolific seasonal cat breeding and excess pets 
Although it is well established that the excess cat population reflects more than a simple case 
of over breeding (Scarlett 2008), it remains a central feature to the problem. In the United 
States, sterilisation campaigns, low cost neutering, and educating people to sterilise their pets 
have been central to the management of excess pets for several decades (Sturla 1993).  
Reports suggest that the numbers of dogs and cats entering shelters in the United States have 
significantly decreased in the past 20 years (Scarlett 2008). However, many reports are 
anecdotal and relevant studies analysing the effects of such management initiatives are not 
available (largely due to the lack of reliable demographic data for shelter admissions). 
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Cats are prolific seasonal breeders that are capable of producing multiple litters within a 
reproductive season (Griffin 2001a). Litters generally consist of 1-5 kittens, with an 
approximate gender ratio of 49.3:50.7% male to female (Prescott 1973, Root, Johnston et al. 
1995) and weaning generally takes place at 8 weeks of age (Griffin 2001a). It is possible for a 
female cat (a queen) to be able to reproduce as early as 3.5 months of age, although typically 
the first estrous cycle occurs between 5 and 9 months of age, after attaining a body weight of 
approximately 2kg (Griffin 2001b).  Other important factors that contribute to the onset of the 
reproductive cycle in female cats include the photoperiod, breed, proximity to other cats, 
health, physical condition and the quality and availability of sustenance (Beaver 1992, Griffin 
2001b).  
The beginning of the estrous cycle or ‘breeding season’ for female cats is triggered as the 
photoperiod increases with the lengthening of days (Dawson 1941, Scott and Lloyd-Jacob 
1959, Hurni 1981, Michel 1993). The breeding season in the Southern Hemisphere 
commences in late August and can continue until the following April, and in the Northern 
Hemisphere, the season begins in January and continues through to late September (Beaver 
1992, Griffin 2001b).  Free-roaming cats often cycle earlier than cats that are kept as house 
cats (Beaver 1992); however, indoor cats are susceptible to the influence of indoor lighting. A 
study that utilised a laboratory-controlled environment demonstrated that 10 or more hours of 
daylight in a 24hr period will enable a queen to cycle for an entire year with no end to the 
breeding ‘season’ (Hurni 1981). This has important implications for cat populations in 
tropical regions. 
Breed is also a determinant in the length of estrous and even the onset of puberty (Beaver 
1992, Griffin 2001b). For example, Siamese cats seem to be less affected by photoperiods 
than other breeds, often remaining in season throughout the year despite light patterns. In 
contrast, long haired breeds, such as Persians, are extremely sensitive to photoperiods and 
rarely cycle during the winter months (Beaver 1992, Griffin 2001b). In terms of the onset of 
puberty in female cats, Domestic Short Hairs and Burmese cats generally become 
reproductively viable well before domestic long hairs and other purebred cats. Again, 
Persians in particular are often very late in commencing their first reproductive cycle, often 
around 12 months of age  (Griffin 2001b). 
Although Domestic Short Hairs are reportedly the most prevalent breeds in shelter cat 
populations in Australia, New Zealand, the United States and the UK (New, Salman et al. 
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2000, Rinzin, Stevenson et al. 2008, Marston and Bennett 2009), there are limited studies 
available that analyse the link between daylight or breed with excess cat population 
admissions and outcomes in shelters (Casey, Vandenbussche et al. 2009).  
2.1.5 The lack of data  
A distinct deficiency in fundamental data regarding dog and cat populations and the 
dynamics of these populations within our community was identified in the late 1980’s and 
early 1990’s (Rowan 1991, Rowan 1992, Scarlett 2008). Without core data documenting 
animal entries to shelters, the characteristics of those animals and the numbers reclaimed, 
adopted, and euthanased, it is not possible to formulate management actions or assess the 
effectiveness of these actions (Rowan 1991, Rowan 1992, Scarlett 2008). Accurate national 
statistics are difficult to obtain in the United States and Australia because of the large number 
of shelters operating, the lack of uniformity in shelter data collection, and a lack of co-
operation from shelters for fear of criticism. It was argued that, although significant resources 
were allocated to the management of excess pets, limited data were available to ensure that 
the expenditure was achieving the desired results (Olson, Moulton et al. 1991, Rowan 1991, 
Rowan 1992, Scarlett 2008). In the United States efforts have since been made to rectify this 
situation, with research documenting the movements of pets from households (New, Kelch et 
al. 2004), formulating models to estimate pet population dynamics (Patronek and Glickman 
1994, Patronek, Beck et al. 1997), establishing reasons and risks for pet relinquishment to 
shelters (Salman, New et al. 1998, New, Salman et al. 1999, Scarlett, Salman et al. 1999, 
Kass, New et al. 2001, New, Salman et al. 2002), and providing accurate statistics on national 
shelters, including the extent of euthanasia occurring in shelters (Bartlett, Bartlett et al. 2005). 
This research has provided a greater understanding of the excess pet problem in the United 
States and enabled a better understanding of pet relinquishment and why efforts to reduce this 
in the past have not succeeded. Unfortunately for cat populations, much of this research has 
focussed on dogs. Management strategies will obviously need to target excess dog and cat 
populations differently and a lack of data pertaining to shelter cat populations exacerbates the 
difficulty in developing effective programs for managing excess cats. 
Studies of cat entry and outcomes to animal shelters that have been conducted in the United 
States, the United Kingdom, Australia, New Zealand and Sweden (Nassar and Mosier 1991, 
Patronek and Glickman 1994, New, Salman et al. 2000, Shore and Girrens 2001, Rinzin, 
Stevenson et al. 2008, Casey, Vandenbussche et al. 2009, Marston 2009, Marston and 
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Bennett 2009) have mostly been restricted to the assessment of only one or a few shelters. 
Australian research regarding cat entry to shelters and outcomes is restricted to a single study 
of a large shelter in Melbourne, Victoria (Marston and Bennett 2009) and a government 
report on the fate of cats entering two shelters in Adelaide, South Australia (Marston 2009). 
In the United States, two studies have attempted to document characteristics and outcomes of 
cats and dogs entering shelters across a whole state—Michigan, (Bartlett, Bartlett et al. 
2005); Ohio, (Lord, Wittum et al. 2006) —and one study examined 22% (1100) of all United 
States animal shelters and control agencies (Zawistowski, Morris et al. 1998).   
2.1.6 The use of epidemiological tools in excess pet research 
Veterinary epidemiology is the science of investigating patterns, causes and effects of 
population health (including disease, productivity and welfare) (Slater 2001). Different 
factors and determinants of ill health within a population (broadly including any health 
altering condition that impairs health and/or welfare) can be identified, described and 
assessed (Slater 2001). Veterinary epidemiological methods are generally employed in order 
to discover ways to manage disease problems and improve the welfare of the animals within 
the study population. Epidemiological studies focussed on addressing the problem of excess 
pets are therefore critical in not only understanding the problem at hand, but in developing 
and evaluating meaningful management strategies (Scarlett 2008). 
Slater (2001) clearly outlined the benefits of utilising epidemiological tools in pet 
overpopulation studies to address the deficiency in available data. Benefits cited included the 
ability of epidemiologists to work with ‘inter-disciplinary’ scientific problems and their 
ability to identify and separate sub-populations in methodological design (Slater 2001).  
2.2 Cat populations in Australia 
2.2.1 Pet ownership 
Australia has one of the highest incidences of pet ownership in the world, with 64% of 7.5 
million households owning a pet (Australian Companion Animal Council 2006, PetNet 
2008). Pet care contributes financially towards the domestic economy; an estimated AUD 
6.02 billion was spent by pet owners on companion animals in 2009 and 47,627 people were 
employed in the pet industry. The entire pet care industry is valued at AUD 4.5 billion 
(Denniss 2004, Australian Companion Animal Council 2010). 
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It was estimated in 1988 that Australia had a pet cat population of 3.2 million (Baldock, 
Alexander et al. 2003). Since this time Australia has experienced a decline in the pet cat 
population and the percentage of households owning a pet cat (Baldock, Alexander et al. 
2003, Baldock 2004). In 1994 just over 25% of metropolitan Australian households kept a pet 
cat, with a reported population total of 2.7 million (Reark Research Pty Ltd 1994, McHarg, 
Baldock et al. 1995), which declined in 2002 to an estimated 23% of Australian households 
owning 2.4 million cats (ACAC 2006). More recently, and despite the decline in overall 
population estimates, Toukhsati et al (2005) reported that 33% of households in Victoria kept 
at least one cat. Torbido  et al (2009) reported cat ownership in 23% of households in 
Sydney, Australia. These different reports have prompted the suggestion that the level of cat 
ownership varies throughout Australia (Marston, Bennett et al. 2006).  
The observed decline in the owned pet cat population has been attributed to an excessively 
high desexing rate in Australia (Baldock, Alexander et al. 2003, Baldock 2004). The National 
People and Pets survey (1995) reported that 90% of owned female cats in Australia are 
desexed. This is further supported by telephone surveys conducted by a professional market 
research company (Alexander 2000), other Australian surveys (Reark Research Pty Ltd 
1994), scientific studies (McMurray 2004, Toukhsati, Coleman et al. 2005) and a recent 
Queensland government household survey (The Queensland State Govenment 2010) all 
reporting that over 90% of owned female and 89% of owned male cats are desexed.  
One US study of pet cats claimed that desexing 76-88% of females would result in zero 
population growth (Nassar and Mosier 1980). Based on this, Baldock et al (2003) argue that 
the high level of desexing in Australia significantly reduces the ability of intact females to 
come in contact with intact males to procreate and therefore limits the number of kittens 
available for purchase or adoption. A study by Kenndal and Ley (2006) attempted to address 
this assertion and reported only 2% of cat owners had found any difficulty in locating a kitten 
regardless of source. Those who did experience problems purchasing a kitten were attempting 
to do so out of kitten season or required a specific breed. 
Interestingly, despite the reported decline in the owned cat population within Australia, feline 
entries to animal welfare shelters have not experienced a concurrent reduction in numbers or, 
alternatively, a large influx (Marston, Bennett et al. 2006, Webb 2006, RSPCA 2007). The 
RSPCA (2011) have reported that cat and kitten intakes to shelters have remained stable over 
the past decade with little to no decline or significant increase in the number of unwanted 
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kittens and cats entering shelters or in the number euthanased. Similarly, Webb (2006) 
reported no decrease in cat and kitten admissions to animal welfare shelters in Melbourne, 
with the Cat Protection Society forced to euthanase thousands of kittens due to a lack of 
potential homes.  
Marston et al (2009)  reported that only 2.81% of all cats admitted to Melbourne animal 
shelters were obviously desexed. Few owner relinquished cats were desexed (7.6%), and only 
1.5% of strays. One explanation for this paradox may be in the finding that only 70% of 
domestic cat owners desex their cats prior to 6 months of age (Toukhsati, Coleman et al. 
2005). Furthermore, in a study of community attitudes and behaviours towards cats of 424 
survey respondents from Melbourne, Australia, Toukhsati et al (2005) reported that 13% of 
female cats had a litter prior to desexing with 5% of males responsible for at least one known 
litter. 
2.2.2  Populations and sub populations  
It is also important to take into account that owned cats are only one category of a number 
that make up the total cat population within Australian communities (Toukhsati, Coleman et 
al. 2005). The Australian cat population can be broken into three recognised sub-populations: 
domestic (or owned), stray, and feral (Jarmen and Van der Lee 1993, Marston, Bennett et al. 
2006): 
• Domestic (owned) cats: cats that rely on the intentional provision of sustenance and 
shelter by humans. Their population ecology is directly and intentionally controlled 
by humans and, although food and mates can be sourced independently, removal of 
humans would profoundly affect the cat’s way of life. 
• Stray cats (owned and unowned): cats that are less dependent on humans but still 
utilise sustenance and shelter provided unintentionally by humans. Their population 
ecology is indirectly controlled by humans and, despite some hunting; their lives 
would be impacted by the removal of humans from the environment.  
• Feral cats (un-owned): cats that do not depend on humans and find sustenance, shelter 
and mates independently. Their population ecology would not be impacted directly by 
the removal of humans from the environment, although indirect effects would occur. 
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Although the sub-populations are by no means clear cut and individual cats can shift between 
them depending on circumstances, it has been deemed possible to define each sub-population 
by their level of interaction with the human population.  
However, it can be difficult to determine the sociability of a cat and ascertain which cats 
belong to which category, as both owned and unowned cats are frequently free-roaming, 
often without identification (Centonze and Levy 2002, Wallace and Levy 2006). The term 
‘feral’ is often applied broadly to semi-owned, tame strays, and true feral cats that are 
completely un-socialised (Wallace and Levy 2006, Robertson 2008).  Wallace and Levy 
(2006), in a study of the population characteristics of feral cats involved in seven trap-neuter-
release programs in the United States, defined feral cats as any unowned, free roaming cat, 
regardless of a wild or tame socialisation status. In contrast, Slater (2005) proposed the 
definition of a feral cat as ‘a cat that cannot be handled, is un-socialised (with humans), and 
not suitable for placement in a home as a pet’.  Similarly, a recent study surveying how 
shelters in the United States differentiate between feral cats and those that are frightened pet 
cats defined feral cats as ‘those who did not receive appropriate social interaction with people 
during the socialisation period and hence remain wary of them throughout adulthood’ (Slater, 
Miller et al. 2010). Another United States study of free-roaming cats defined feral cats as 
those cats that were untamed and evasive and stray cats as those that have become homeless 
but are still ‘friendly’ towards humans (Centonze and Levy 2002).  
Several authors have suggested that the lines between these definitions are blurred, with 
individual cats being characterised as owned, stray and feral at different times throughout 
their lives (Centonze and Levy 2002, Slater, Miller et al. 2010). In addition, there is evidence 
that sub-categories exist within sub-populations of cats. Research from Victoria, Australia, 
indicates a sub-set of the stray population are ‘semi-owned’ (Toukhsati, Coleman et al. 2005, 
Toukhsati, Bennett et al. 2007).  Semi-owned cats are described as cats to which some degree 
of care, most commonly the provision of food, is given by specific humans, but they are not 
identified as ‘owned’ by the individual providing the care (Toukhsati, Bennett et al. 2007). 
This is consistent with previous Australian research, which indicates that 33% of cats living 
in colonies in metropolitan areas are intentionally fed by humans (Webb 1995). It seems 
likely that semi-owned cats, provided some care by humans who do not take responsibility 
for ownership or de-sexing, may contribute significantly to the excess cat problem and shelter 
admission rates (Marston, Bennett et al. 2006).  In the United States, the population of cats 
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that accept care from humans but are not identified as owned have been termed ‘semi-feral’ 
in one study (Slater, Miller et al. 2010). 
To further complicate the issue it is important to note that the word ‘stray’ is used 
indiscriminately throughout the shelter system and can often be used differently even 
between individual shelters. Cats are generally assigned to different cat sub-populations by 
shelters based on a combination of factors: the way a cat is admitted, if the cat has 
identification on admission, and the behaviour the cat displays within the shelter 
environment. Therefore, a stray cat admitted to a shelter is not necessarily a stray cat as 
defined above. Many ‘owned’ cats could potentially be listed in a shelter as stray if they have 
been free-roaming and / or become lost, as it is often impossible to tell the difference between 
an owned cat and an unowned stray. 
2. 2.3 Population definitions 
For the purposes of this thesis and guided by this literature review, the Australian cat 
population will be categorised as follows: 
• Domestic (owned) cats: cats that rely on the intentional provision of sustenance and 
shelter by humans. Their population ecology is directly and intentionally controlled 
by humans and, although food and mates can be sourced independently, removal of 
humans would profoundly affect the cat’s way of life. In a shelter, an owned cat 
admission is a cat admitted to a shelter by an identified owner. 
• Stray cats: cats that are less dependent on humans but still utilise sustenance and 
shelter provided unintentionally by humans. Their population ecology is indirectly 
controlled by humans and, despite some hunting; their lives would be impacted by the 
removal of humans from the environment. A stray cat admission is a cat that has been 
admitted to a shelter by a person who does not identify as the cat’s owner. 
• Semi-owned cats: cats that are not identified as owned by any one individual but are 
provided some form of intentional care by humans. These cats are unable to be 
defined in a shelter environment as it is impossible to separate this sub-population 
from stray shelter admissions. 
• Feral cats: cats that do not depend on humans and find sustenance, shelter, and mates 
independently. Their population ecology would not be impacted directly by the 
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removal of humans from the environment, although indirect effects would occur. 
Feral cats in a shelter are those that shelter staff record as such and are generally 
unhandleable and display exceptionally aggressive behaviour towards humans.  
2.3 Characteristics of shelter cats 
In response to the lack of available data regarding the excess pet problem, several studies in 
the United States (Shore and Girrens 2001, Lord, Wittum et al. 2006), the UK (Casey, 
Vandenbussche et al. 2009), New Zealand (Rinzin, Stevenson et al. 2008), and Australia 
(Marston 2009, Marston and Bennett 2009) have recently investigated the characteristics of 
the cat population admitted to shelters. Descriptive studies have demonstrated limited success 
in documenting overall numbers of cats admitted and euthanased in animal shelters, but some 
localised statistics do exist, which may be able to be utilised to make assumptions for the 
wider community (Scarlett 2008).  
Age, gender, breed, and reproductive status are all variables that have been analysed from 
shelter admission data and are important when planning interventions and management 
strategies. Understanding the demographics of the cat population that enters shelters will 
enable the establishment of targeted programs aimed at reducing shelter intake, euthanasia 
and time spent within shelters. 
In the United States, Shore and Girrens (2001) reported that cats admitted to an animal 
control facility in a Midwestern city were mostly between 6 months and 8 years of age (67%) 
and the most common breed admitted was domestic short hair (68%). The same authors 
reported that more than half (56%) of cat admissions to a different shelter in the same city 
were kittens aged less than 6 months (Shore and Girrens 2001). Casey, et al (2009) found that 
62% of all cats relinquished to 11 cat-only rescue shelters in the UK (England and Wales) 
were older than 4 months of age and 52% were female. Domestic short hairs accounted for 
87% of all relinquished cats (Casey, Vandenbussche et al. 2009). This contrasts with a 
descriptive analysis of cat admissions to two animal shelters in New Zealand, which reported 
that almost half of cat admissions were less than 6 months of age (46%) and gender 
proportions of cats admitted were equal (Rinzin, Stevenson et al. 2008). 
In Australia, Marston and Bennett (2009) reported that 54.7% of admissions to a single, large, 
specialist cat shelter in Melbourne, Victoria were less than 6 months of age and slightly more 
female cats (51.51%) were admitted in comparison with male cats (48.49%). An analysis of 
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cat admissions to two South Australian animal shelters also reported that kittens less than 6 
months of age were the largest age group admitted (57.3%)  and that the majority (78.8%) of 
admissions were domestic short hairs (Marston 2009). Both studies indicated that, while adult 
cat admissions to all three shelters remained stable throughout the year, there was a 
distinctive peak in kitten admissions between October and April (Marston 2009, Marston and 
Bennett 2009). Peak admissions of cats to shelters, particularly those under the age of 6 
months, during the warmer months of the year is also reported in New Zealand (October to 
May) (Rinzin, Stevenson et al. 2008) and in the United States (May to October) (Shore and 
Girrens 2001). 
Almost all descriptive studies have attempted to collect descriptive data regarding gender and 
reproductive status but few are able to make reliable observations because these variables are 
not always collected as mandatory information for cats and can be hard for shelter staff to 
determine. This has proven especially true for animal control agencies and bigger shelters in 
the United States (Shore and Girrens 2001). Limited available data, however, suggests that 
typically more female cats are admitted to shelters than males and that there is a typically low 
percentage of cats recorded as being de-sexed prior to shelter entry (Shore and Girrens 2001, 
Marston 2009, Marston and Bennett 2009). Interestingly, the percentage of cats admitted to 
the two South Australian shelters that were desexed on admission (25.9%) was higher than 
any other descriptive study to date (Marston 2009).  
2.4. Factors driving cat entry to animal shelters 
Cats enter shelters in several different ways. Admission to a shelter can be as a stray cat 
collected and brought to the shelter by Animal Management Officers or a member of the 
general public, or as an owned cat, surrendered by an owner, or removed from an identified 
owner by qualified inspectors for welfare reasons (Marston, Bennett et al. 2006, RSPCA 
2008).  
2.4.1 Stray admissions 
The available research regarding cat admissions to shelters indicates that the majority of cat 
entries are listed as ‘strays’ (Wenstrup and Dowidchuk 1999, Rinzin, Stevenson et al. 2008, 
Eriksson, Loberg et al. 2009), although it is difficult to compare studies as the terminology 
between countries is often different with slightly different connotations. 
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 Limited Australian research indicates that approximately 78% of cats were admitted to two 
Melbourne shelters as strays, with owner-surrenders accounting for 21% of total admissions 
(Marston, Bennett et al. 2006). With these statistics and a national reclaim rate of 
approximately 4% (RSPCA 2010), it is surprising that almost no literature is available to 
describe the large stray population of cats entering animal shelters in Australia. Similar 
information from international studies is also limited.  
There are varying reports from the United States on the percentage of cats entering shelters as 
unowned strays. One report of cat shelter admissions to 1100 shelters in 1994, and 1041 in 
1995, found that 39.7% and 35.4% (for each year, respectively) were admitted by animal 
control and were presumed stray (Zawistowski, Morris et al. 1998). However, a more in-
depth study of animal shelters across 42 states reported more than half (55%) of all 
admissions were categorised as stray cats (Wenstrup and Dowidchuk 1999). Similarly, Shore 
and Girrens (2001) reported that overall, stray admissions to two shelters in Wichita, Kansas 
were 51%, although each individual shelter had different admission proportions when 
examined separately. When characteristics for shelter admission to a council-owned and 
operated animal control facility and a private, non-profit Humane Society shelter were 
compared, stray cat admissions contributed approximately 73% of all cats entering the animal 
control facility, and only 27% of cat admissions to the Humane Society shelter. Admission 
mode patterns can also be seen to change with time. For example, Lord et al (2006) reported 
that stray admissions to 165 animal care and control agencies in the state of Ohio increased 
from approximately 49% in 1996 to 73% in 2004. 
A Swedish study that attempted to survey every cat shelter in Sweden reported that 71% of 
cats entered a shelter due to ‘homelessness’. As 60% of all responding shelters in this study 
did not accept cats deemed to be feral, it may be reasonable to assume that the percentage of 
homeless cats admitted is an accurate account of stray cat entry (Eriksson, Loberg et al. 
2009). Similarly, New Zealand research also indicates that the majority (73%) of cats 
entering animal welfare shelters are ‘free-roaming’. Only 27% of cat admissions were 
reported as being surrendered by an owner (Rinzin, Stevenson et al. 2008). Research 
investigating cat admissions to a large cat specialist shelter in Melbourne, Australia reported 
that the majority of cats (81.6%) were admitted as a stray (Marston and Bennett 2009). This 
is higher than reported stray cat admissions to two South Australian animal shelters (74.7%).  
Unlike the United States figures (Shore and Girrens 2001), when the two South Australian 
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animal shelters were examined separately, there was minimal difference in stray admission 
patterns (76.9% vs. 71%). This may be because both shelters included in the South Australian 
study were non-profit, open admission operations (Marston 2009). 
If most cats are admitted to shelters as strays then it is important to investigate this population 
of cats in more detail. To date, however, no thorough research on stray or homeless 
admissions has been conducted. Stray populations of cats present unique management 
problems for communities as the ability to control the movements of unowned cats is limited 
compared with owned populations.   
2.4.2 Owner relinquishment 
Despite the high incidence of stray or free roaming admissions, in the United States it has 
been reported that approximately half of all companion animals euthanased annually were 
formerly owned household pets at some time throughout their life (Arkow 1991). The 
relinquishment of owned animals to animal welfare shelters is therefore a common 
occurrence and contributes to the unwanted cat population globally (Miller 1996). Regardless 
of how a cat is admitted to a shelter, it is difficult to determine if the cat was previously 
owned at some point. It is not known how many cats in Australian shelters were previously 
owned, but cats entering a large animal shelter in Melbourne demonstrated a high level of 
sociability and tolerance to human contact (Marston and Bennett 2009), indicating that they 
had previous experience with humans and handling. 
The available literature from the United States reporting owner relinquishment figures 
contrasts between states, individual shelters, and even over time. Owner relinquishment of 
cats to individual animal shelters in a Midwestern city ranged from 24% at an animal control 
facility (Shore and Girrens 2001) to approximately 71% at a Humane Society shelter (Shore 
and Girrens 2001), while the overall percentage of cats relinquished by owners to 165 animal 
shelters in the state of Ohio ranged from approximately 48% in 1996 to 24% in 2004 (Lord, 
Wittum et al. 2006). Zawistowski et al (1998) reported that 36.1% of cats were relinquished 
to animal shelters by owners throughout the United States in 1994, dropping by only 1.1% in 
1995 (35%). 
Twenty-seven percent of cats admitted to two New Zealand shelters were surrendered by an 
owner; however, 38% were deemed to be ‘free-roaming - owned’. This figure included 
animals admitted to the shelter as a result of a complaint, as well as lost and abandoned 
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animals. As the overall percentage of cats reclaimed was quite low (only 6%), it is possible 
that many ‘free-roaming - owned’ cats could potentially also fall into the category of owner 
relinquished (Rinzin, Stevenson et al. 2008). 
Australian research indicates that approximately 18% – 24% of cats are surrendered to 
shelters by owners; however, these figures are based on data obtained from one shelter in 
Victoria and two from South Australia (Marston 2009, Marston and Bennett 2009). Further 
research is required to assess whether these figures provide a reasonable estimate for cat 
admissions to all shelters in Australia, or if variations exist spatially and temporally as they 
do in the United States.  
2.4.2.1. Reasons for relinquishment 
When a relationship between a person and a companion animal fails to develop or suffers a 
breakdown, the result is often removal of the pet from the home (Miller 1996, Kass, New et 
al. 2001). People surrender pets to animal shelters for a combination of reasons. Contributing 
factors leading to relinquishment include, but are by no means limited to, breakdown of the 
human–animal relationship, human life changes, animal behaviour, lack of human 
understanding and knowledge of pet care, community attitudes to cats and dogs, and a lack of 
legislation or enforcement of existing legislation (Miller, Staats et al. 1996, Patronek, 
Glickman et al. 1996, DiGiacomo, Arluke et al. 1998, Lord, Wittum et al. 1998, New, Salman 
et al. 2000, Adamelli, Marinelli et al. 2005). The characteristics, knowledge and expectations 
of the owners, and the physical and behavioural characteristics of the animal all contribute to 
the decision to relinquish a pet (New, Salman et al. 2000).  
Factors that increase the chances of a pet cat being surrendered and the reasons why people 
relinquish pets have been thoroughly investigated in the US (Patronek, Glickman et al. 1996, 
DiGiacomo, Arluke et al. 1998, Scarlett, Salman et al. 1999, New, Salman et al. 2000, 
Salman 2000, Kass, New et al. 2001) and the UK (Casey, Vandenbussche et al. 2009). Many 
investigators have concentrated on understanding the reasons why owners surrender their pet 
to a shelter and what characteristics make a cat more likely to be surrendered compared with 
those that are retained in their home. Similar research in Australia, however, is limited to one 
review of cat admissions to two South Australian shelters (Marston 2009) and a single study 
of two animal shelters in Melbourne, Victoria. 
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Leaving unwanted cats at an animal shelter is often seen as a relatively easy option for 
uncommitted owners, particularly if there is the belief that the animal will be re-homed rather 
than euthanased (Murray and Speare 1995). Salman, New et al (1998) reported moving, 
landlord not allowing a pet, too many animals in the household, cost of pet maintenance, 
personal problems, inadequate facilities, no homes for littermates, allergies in the family, 
house soiling, and incompatibility with other pets as the ‘top ten’ reasons for relinquishing a 
pet cat. The top three risk factors for relinquishment of cats to animal shelters in the US are 
being sexually intact, being allowed outdoors, and never receiving veterinary care (Salman, 
New et al. 1998). In general, cats relinquished to shelters were found to be 6 months of age or 
younger and owned for a relatively short time (New, Salman et al. 2000). These findings are 
consistent with other studies investigating the relinquishment of cats in the US (Miller 1996, 
Patronek, Glickman et al. 1996, Shore, Petersen et al. 2003). 
Research spanning several decades has demonstrated that behavioural problems place cats at 
an increased risk of relinquishment (Patronek, Glickman et al. 1996, Shore, Burdsal et al. 
2008). Behavioural problems increasing the risk of relinquishment for cats include 
fearfulness, escaping, and aggression towards owners or other pets (Salman, New et al. 1998, 
Salman 2000). Other behavioural factors reported to influence risk of relinquishment include 
scratching furniture and objecting to being held (Miller 1996, Patronek, Glickman et al. 
1996). 
Unreasonable expectations of the pet and lack of knowledge about care and housing by 
owners also contribute to the breakdown of the pet-owner relationship (Zasloff and Kidd 
1994, Miller 1996). Limited Australian research concurs with US findings that owner-related 
factors play a more significant role in the relinquishment of a cat than cat-related factors 
(Patronek, Glickman et al. 1996, Marston, Bennett et al. 2006, Marston 2009).  
It is important to also consider that more than one reason is often behind the decision to 
relinquish an animal (DiGiacomo, Arluke et al. 1998, Casey, Vandenbussche et al. 2009). In 
an attempt to better understand the reasoning behind the decision to relinquish a pet, 
DiGiacomo, Arluke et al (1998) conducted a study using semi-structured, open-ended 
interviews of 38 people relinquishing pets to an animal shelter in Boston, Massachusetts. 
Many of the respondents had multiple reasons for the surrender rather than a single problem 
and often the initial reason given for relinquishing the animal (i.e. allergies) was tolerated 
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until another factor was introduced (i.e. inappropriate toileting) (DiGiacomo, Arluke et al. 
1998).  
In the UK, a study looking at 6089 relinquished cats across 11 animal rescue shelters found 
that the most common reasons for bringing a cat to a rescue centre were, in descending order, 
stray or abandoned animals (31%), owner circumstances (19%), unwanted kittens (14%), 
behavioural reasons (7%) and allergy (5%). 
2.5. Outcomes for cats  
Regardless of how a cat is admitted, the time a cat spends at an animal shelter is normally 
temporary and, depending on the type of shelter the cat is admitted to, the time period can 
range from less than 24hrs to months or years. At some point however, the cat will be moved 
on. In general, there are three main outcomes for cats after entering an animal shelter: 
reclaimed by their original care giver, adopted from the shelter by a new care giver, or 
euthanased.  
In Australia, the RSPCA national statistics indicate that only approximately 4% of cats that 
are admitted are reclaimed by the original owner, approximately 30% are adopted by a new 
owner, and approximately 60% or more are euthanased (RSPCA 2010, RSPCA 2011). These 
figures have remained stable since 1996 (RSPCA 2011). However, other available Australian 
data from one shelter in Victoria and two from South Australia indicate that 1.5% or less are 
reclaimed, approximately 19% are re-homed and approximately 74% of cats are euthanased 
as an outcome to shelter admission (Marston 2009). 
In the United States, the percentages of cats between 1994 and 2005 reported as reclaimed 
after entering an animal shelter ranged from 0.9% - 4%, reported as adopted ranged from 
23.4% - 29.7%, and reported as euthanased ranged from 57% - 73% (Luke 1996, 
Zawistowski, Morris et al. 1998, Wenstrup and Dowidchuk 1999, Bartlett, Bartlett et al. 
2005, Lord, Wittum et al. 2006).  In New Zealand, available figures indicate that, between 
July 1999 and February 2006, 6% of cats were reclaimed, 40% were re-homed and 51% were 
euthanased after admission to the Wellington SPCA (Rinzin, Stevenson et al. 2008). A survey 
of cat shelters in Sweden, however, indicates that 90% of cat admissions are adopted by a 
new owner and less than 10% are euthanased (Eriksson, Loberg et al. 2009). It has been 
estimated that the outcome of cat admissions in the UK is also approximately 90% adoption 
and less than 10% euthanasia (Murray, Skillings et al. 2008, Eriksson, Loberg et al. 2009).  
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2.5.1 Reclaimed cats 
Reclaim rates for cats in Australia (0.79% to 4% (Marston and Bennett 2009, RSPCA 2011)) 
differ considerably from those reported for dogs (40% (RSPCA 2011)).  
Possible explanations for such a stark contrast in reclaim rates between species include: 
• owner attitudes regarding the acceptability of stray or free-roaming cats differ to 
those of free-roaming dogs (Lord, Wittum et al. 2007a, Lord 2008) 
• the time lapse from the discovery of a missing cat or dog to actively looking for it 
may differ between the species 
• search techniques employed by people to find cats and dogs may differ 
• identification methods for the species differ in effectiveness  i.e. cats are more likely 
to lose a collar than a dog due to the different activities they engage in, and 
• activity levels of cats and dogs differ. Cats are generally more active at night and 
perform increased hiding behaviours when in an unfamiliar environment (Lord, 
Wittum et al. 2007a, Lord, Wittum et al. 2007b). 
There is a general acceptance in our community that it is normal and natural for cats to roam 
away from home (Lord, Wittum et al. 2007a) and therefore many owners do not actively 
search for their cat when it first disappears. The greater the time between noticing a cat’s 
absence and actively searching for it, the smaller the chance of discovery. This is potentially 
an important factor influencing low reclaim rates in cats. The average time owners wait 
before looking for a missing cat at a shelter is approximately three days (Lord, Wittum et al. 
2007a). However, minimum holding periods differ and, in some Australian states, animals are 
only legally required to be held for 48 hrs before processing (Bureau of Animal Welfare 
2002, Queensland Government 2010). Moreover, if a cat behaves in an aggressive manner 
and is determined by the shelter to be feral or unsociable there is often nothing impeding 
immediate euthanasia (Dybdall, Strasser et al. 2007). 
Identification methods that assist with reuniting missing cats and owners include collars, 
identification tags, microchips and registration tags (Lord, Wittum et al. 2007a, Lord, Griffin 
et al. 2010). In Australia, mandatory registration and identification are relatively new 
requirements for many states and territories (see2.7.3.1), and unfortunately are only very 
loosely enforced within areas where they are required. Interestingly, Marston and Bennett 
(2009) have reported that, although the number of cats admitted bearing identification was 
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very small (2.9%), none of these cats were reclaimed in a study of cat admissions to a 
Melbourne animal shelter. 
U.S. studies indicate that cats entering animal shelters with identification only make up a very 
small percentage of total admissions. However, of the microchipped animals entering an 
animal shelter in Ohio, there was a relatively high rate of reclaim (38.5 % of cats returned to 
an owner were microchipped) (Lord, Ingwersen et al. 2009). Purebred animals are more 
likely to be microchipped than mixed breed animals and more males than females were found 
to possess microchip identification (Lord, Ingwersen et al. 2009). 
2.5.2. Adoption of shelter cats 
If a cat is not reclaimed by an owner and is deemed to be socially and physically suitable, it 
may be adopted as a pet by a new caregiver as an outcome to shelter entry. It has been 
suggested that the limited number of owned cats adopted (sourced) from animal shelters in 
the United States (approximately 11.5%) (New, Salman et al. 2000) potentially reflects a 
limited number of available homes (Weiss and Gramann 2009). Weiss and Gramann (2009) 
further concluded that it was not the lack of available homes limiting adoption of shelter cats, 
but rather something lacking in shelter adoption programs. Therefore, research investigating 
cat adoption has focussed on identifying the characteristics that make a cat more adoptable 
(Lepper, Kass et al. 2002, Ottway and Hawkins 2003, Gourkow and Fraser 2006, Fantuzzi, 
Miller et al. 2010). 
Early research into cat adoptions reported that the cat’s age, appearance, coat colour  and 
reason for relinquishment were the most important features swaying an adopter’s interest 
when considering a cat for adoption (Lepper, Kass et al. 2002). However, recent findings 
indicate that the more often a cat is viewed, the higher the chances of adoption. For example, 
if the cat is hiding then there is less chance of the cat being viewed and subsequently adopted 
(Ottway and Hawkins 2003). In addition, cats that are more active were found to be viewed 
and adopted more often than those that hid or were inactive (Gourkow and Fraser 2006, 
Fantuzzi, Miller et al. 2010). Kittens are more likely to be active than adult cats (Ottway and 
Hawkins 2003) and this could be why kittens are more often adopted than older cats in the 
U.S. (Lepper, Kass et al. 2002). Environmental enrichment is also a factor that can increase 
the likelihood of adoption, and the addition of a toy to a shelter cat’s enclosure was found to 
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increase adoption, regardless of whether the cat played with it or not (Gourkow and Fraser 
2006, Fantuzzi, Miller et al. 2010). 
Evidence suggests that the demographics of cats adopted from shelters are different between 
countries such as the U.S. and Australia. For example, a study of 4813 cats from a single 
animal shelter in the U.S. state of California found that those cats admitted to a shelter as 
owner-surrendered were less likely to be re-homed than cats admitted as strays (Lepper, Kass 
et al. 2002). Australian research indicates that the opposite is true in adoptions from shelters 
in Melbourne, Victoria (Marston and Bennett 2009). This difference could be attributed to the 
type of shelter included in the U.S. study and assumptions potential adopting pet owners 
make about surrendered cats. For example, it may be perceived that cats surrendered by a 
previous owner have undesirable behavioural or health problems or, alternatively, that such 
cats may adapt more readily than others to living closely with a human family. Alternatively, 
differences in definitions of commonly used shelter terminology may also contribute to this 
disparity. Differences in terminology and definitions are discussed in more detail in sections 
2.2.3 and 2.9. 
Successful retention of a pet after adoption from an animal shelter is varied but research 
indicates that 20% of adoptees return the adopted pet within a year of the adoption. This 
failure to retain the pet in the new home has been demonstrated to be higher if the adopting 
household was a low income earner, had children in the household and if the animal was 
more than 12 months of age at the time of adoption (Neidhart and Boyd 2002).  
The availability of cats in animal shelters, the effects of price, advertisement, and shelter 
policies relating to cat adoptions in Australia have not been investigated. This information 
could prove immensely useful for increasing cat adoptions in Australian animal shelters. 
2.5.3 Euthanasia in animal shelters 
Cats that are not reclaimed or deemed suitable for adoption after entering a shelter are most 
likely euthanased. However, despite popular belief, the majority of cats’ euthanased in animal 
shelters are not feral but are domestic strays or surrendered to shelters by owners 
(DiGiacomo, Arluke et al. 1998, Marston, Bennett et al. 2006). The reasons for euthanasia 
after shelter entry include, but are not limited to, age, behaviour and sociability, health, and 
available shelter space (Gorodetsky 1997, Wenstrup and Dowidchuk 1999). 
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2.5.3.1 Age 
Cats that are too young to survive without their mother are often difficult and costly to foster 
and care for, especially when a large number of kittens at a viable age are admitted to shelters 
at the same time. In Australia, Marston and Bennett (2009) reported that 25% of cats were 
euthanased for being too young. This was the second most common reason for euthanasia in 
the study shelter (Marston and Bennett 2009). Similarly, data from two South Australian 
shelters indicated that almost 20% of cats were euthanased for age related reasons (Marston 
2009). 
Alternatively, adult cats that are very old are also often euthanased due to the difficulty of re-
homing and caring for a senior animal. There is also evidence to suggest that elderly animals 
are relinquished by owners to shelters in order for the cat to be humanely euthanased (Kass, 
New et al. 2001). Kass, et al (2001) found that 17% of cats relinquished to 12 United States 
shelters were given up for the sole purpose of being euthanased. The majority of these cats 
were over 10 years of age and were thought by the owner to be geriatric or have incurable or 
untreatable illness associated with age (Kass, New et al. 2001). However, another United 
States studied cited that only 8% of cats were euthanased for old age (Wenstrup and 
Dowidchuk 1999).  
2.5.3.2 Behaviour and sociability 
Cats admitted to shelters can also be euthanased for behaviour and sociability. If a cat is 
deemed to be unsocial and not likely to make a good future pet it is often euthanased. 
Common behavioural problems cited as reasons for euthanasia include excessive aggression 
(both to people and other animals), fearfulness, inappropriate elimination, and destructive 
behaviour (Marston 2009). In a study of 186 animal shelters and animal control agencies in 
the United States, behaviour was cited as the reason for euthanasia of 16.3% of cats admitted 
(Wenstrup and Dowidchuk 1999). Additionally, Kass, et al (2001) reported that 18% of cats 
relinquished for the sole purpose of euthanasia were relinquished for behavioural reasons. 
Australian research in a large metropolitan shelter in Victoria found that wild or feral 
behaviour was the most common reason for a cat to be euthanased, with 62% of cats’ 
euthanased for this reason. In the same study, poor temperament only accounted for 1.54% of 
those euthanased (Marston and Bennett 2009). In South Australia, behaviour accounted for 
only 42% of overall euthanasia (although this is still the most common reason for euthanasia 
45 
 
overall). Of those euthanased for behaviour, however, 62.3% were deemed to be feral/un-
socialised (Marston 2009). Marston (2009) also found that a third of relinquished animals 
euthanased for behaviour reasons were extremely stressed. This indicates that euthanasia of 
cats for behavioural reasons may be associated with shelter practices that increase cat stress 
and the influence of the shelter environment on cat behaviour (see section 2.6.2.2.) (Dybdall, 
Strasser et al. 2007, Marston 2009). 
2.5.3.3 Health 
Poor health of a cat at admission and post admission is a common reason for cat euthanasia in 
animal shelters. Available literature reports that of cats that were euthanized at 186 shelters in 
the U.S., 20% of cats were euthanased for medical or health reasons (Wenstrup and 
Dowidchuk 1999). In Australia, euthanasia for medical or health reasons varies between 
studies. Of 15,206 cats admitted to a shelter in Melbourne,73% were euthanised. Of those 
cats euthanised, 6.2% were for ‘ill health’ (Marston and Bennett 2009) while 34.1% of   
23,615 cats  admitted at two South Australian shelters (Marston 2009) were euthanased for 
medical or health reasons. 
The characteristics of shelter housing—increased stress, group housing, minimal sanitation 
and heightened contact with infected individuals—make treatable infectious disease, such as 
ringworm and respiratory infections, difficult to contain and manage in a shelter environment 
(Pedersen, Sato et al. 2004, Bannasch and Foley 2005, Steneroden, Hill et al. 2011). This 
combined with minimal resources and space, means that management of health problems in 
animal shelters is often by euthanasia. 
The reported differences in cat euthanasia for health reasons may be due to differences in 
shelter type, admission policy, health and quarantine standards, and housing practices. For 
example, shelters with a closed admission policy that only allow certain admissions may 
choose to treat an animal that arrives ill, whereas a traditional open shelter that accepts all 
admissions may terminate a cat’s life on admission if ill, in order to prevent further spread of 
infectious disease (see section 2.6.2 for more detail). 
2.5.3.4 Shelters 
Wenstrup and Dowidchik (1999) reported that insufficient space was the most common 
reason for euthanasia in 186 United States shelters.  Oof all cats euthanased in the Wenstrup 
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and Dowidchik (1999) study, 32% were for insufficient space in shelter. This contrasts with 
Australian research, indicating that only 3-4% of cats are reported to be euthanased for 
insufficient shelter space (Marston 2009, Marston and Bennett 2009). It is possible that this 
discrepancy may be due to holding periods of animals. In the U.S., many shelters are able to 
hold animals indefinitely, while in Victoria, Australia, until recently there has been a 28 day 
rule where animals must either be re-homed or euthanased after a 28 day holding (Bureau of 
Animal Welfare 2002).  However, the Australian statistic may also be under reported as it is 
possible that shelter staff do not readily admit to limited shelter space because of the 
emotional stress involved in euthanasing animals placed in their care. 
The heavy emotional burden that the displaced responsibility for euthanasia of an unwanted 
cat places on animal shelter staff is well recognised in the literature (Arluke 1991, Arluke 
2003, Rogelberg, Reeve et al. 2007). High employee turnover incurs heavy costs associated 
with recruiting, hiring and training, loss of knowledge and experience, and impacts 
negatively on remaining staff (Rogelberg, Reeve et al. 2007).  Therefore, shelter staff may 
find it more acceptable to be euthanasing cats for alternative reasons (such as behaviour or 
health) than for limited space. 
The characteristics of a shelter can impact on the likelihood of cats being euthanased as an 
outcome of entry. For example, Bartlett et al (2005) reported that, when all data were 
grouped together, 57% of cats admitted to Michigan shelters were euthanased; however, 
when the data were separated into privately owned shelters and government shelters, of cats 
admitted to privately owned shelters 29% were euthanased, while of all cats admitted to 
government shelters 50% were euthanased. Further to this, after adjusting for the ownership 
of the shelters (private vs. government) larger shelters had significantly higher euthanasia 
rates than smaller shelters (Bartlett, Bartlett et al. 2005). 
No-kill animal shelters are becoming more common throughout the United States and 
Australia (Winograd 2009), with shelters claiming to not euthanase any adoptable animal. 
This often means that, once full, these shelters refuse to accept new animals as the capacity of 
the shelter and its ability to provide adequate care to all animals is unmanageable.  
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2.6. Effects of shelter practices and policies on cat admissions and outcomes 
2.6.1 Definition of pounds and shelters 
Pounds and animal shelters are establishments that take in lost, abandoned, unwanted, stray 
and feral animals from the community. They can be operated under direction and funding 
from government and councils, or by humane societies or rescue groups funded by donations 
from the general public. To fully comprehend the impact of shelter practices on cat 
admissions and outcomes, a more detailed description of shelters and pounds is required. 
Pounds are public or private impoundment facilities that are established under legislative 
provisions to hold nuisance, stray, and lost animals. Not all pounds accept owner-surrendered 
animals, have a re-homing service, or have provisions for housing cats or wildlife. By 
contrast, animal shelters are private establishments that take in stray, lost, abandoned and 
surrendered animals. Shelters can operate under numerous pseudonyms—rescue centre, 
adoption centre, animal refuge, Humane Society and animal shelter—and vary widely in their 
physical structure, capacity, operational policies and practices. Many animal shelters also 
concurrently manage a pound on behalf of the local municipal council. Like council pounds, 
some shelters do not accept stray or feral animals, and others are species specific (cat or dog 
only). For the purposes of this thesis, the term shelter will be used to denote all 
establishments that take in unwanted or displaced cats. 
2.6.2  Impacts of shelter practice and policy 
Shelter policy and practice —defined as the management plan for shelter operations and the 
implementation of that plan—can have a significant impact on cat entry and outcome. Shelter 
policy and practice provides a framework for admission of incoming animals, housing, 
health, adoption, and euthanasia. Developing and implementing the most appropriate policies 
and practices for a shelter can be challenging because the needs of the animals and the 
community may not be in line with the available resources and organisational purpose of the 
shelter. 
2.6.2.1 Shelter admissions 
When a cat is presented to a shelter the options available for the future of that cat depend 
upon the type of shelter the cat has arrived at and how the cat is categorised by that shelter 
(Slater, Miller et al. 2010). A cat might not be accepted into a pound, species specific, or no 
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kill shelter and therefore will be either turned away or immediately euthanased, depending on 
the categorisation of the cat, the legislative requirements of the local council, and policy of 
the establishment. There are no over-arching standardised requirements for shelters in 
Australia and legislation pertaining to companion animals varies both in its inclusion of cat 
regulations and on what is required operationally of pounds and shelters. The length of stay 
afforded to each cat prior to an assessment can be dictated by legislative requirements for a 
particular jurisdiction (see section 7 for Australian details), but it can also be left to the 
discretion of the pound or shelter.  
 As defined in Section 2, cats can fall into several different sub-populations and sub-
categories, which are difficult to define because cats can move between categories at various 
stages throughout their lifetime (Centonze and Levy 2002). Exacerbating this conundrum is 
that cats also often respond to unfamiliar environments and stressful situations with fearful, 
aggressive or evasive behaviours (Slater, Miller et al. 2010). The length of time a cat is 
housed in a shelter impacts on the stress experienced. The stress level of singly housed cats in 
the first 24hrs of admission to an animal shelter was reported to decrease significantly during 
the first 10 minutes of entering the cage and between the first and second hour (McCune 
1992).  However, other studies indicate that the time it takes for a cat to adapt to an 
unfamiliar shelter environment can range from two to five weeks, with some cats unable to 
adapt at all (McCune 1994, Kessler and Turner 1999). It is therefore challenging for shelters 
to correctly evaluate which category a cat belongs to, particularly if the cat is not surrendered 
by an owner and is without identification. A common shelter policy for cats that are deemed 
feral is that they are euthanased immediately for welfare reasons, especially if severely 
stressed (Kessler and Turner 1999). This being the case, there is provision for cats to be 
categorised and destroyed at the point of entry at the discretion of the individual shelter 
(Slater, Miller et al. 2010). 
Shelter policy and practice regarding stray and feral cats is an important consideration when 
assessing the risk of a possible negative outcome for a cat admitted to a shelter. A recent 
study in the United States evaluated how shelters differentiate between cats that are feral and 
those that are frightened pet cats (Slater, Miller et al. 2010). Cats that were deemed feral were 
most often euthanased; however, only 15% of survey respondents had guidelines for 
determining a feral cat (Slater, Miller et al. 2010). Unfortunately, this is the only published 
study evaluating the effects of shelter policy and practice on cat outcome and the authors 
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caution against extrapolating the findings of this study to the wider shelter community due to 
their haphazard participant selection method (Slater, Miller et al. 2010). However, this study 
clearly identifies and highlights the need for further investigation into the impacts of shelter 
practice on cat admissions and outcomes in order to identify the best practices that meet the 
needs of the cat (allowing for a positive outcome), the community (allowing for owners to 
reclaim a missing cat or adopt a suitable one that was previously stray) and the shelter 
(allowing for impact on space and financial resources to be minimised). 
2.6.2.2 Shelter environment  
Animal shelters and pounds admit numerous cats every year for varying lengths of time. It is 
important, therefore, that suitable housing, food, water, and medical treatment are available to 
ensure that the physical and behavioural needs of the cat are met, and to facilitate the best 
possible outcome for each cat after entry (to be reclaimed or re-homed quickly). The animal 
shelter environment is often unfamiliar, with numerous unknown conspecifics and confines. 
Therefore, cats admitted to these establishments can experience significant increases in stress 
(McCune 1992, Kessler and Turner 1997, McCobb, Patronek et al. 2005). The effect of stress 
on a cat results in altered behaviour and, if prolonged, stress can also affect immunity and 
health (McCune 1994, McCobb, Patronek et al. 2005). This is concerning for shelter cats as 
behaviour and health have been cited as the most common reasons for cat euthanasia in U.S., 
U.K., European, and Australian shelters (Lepper, Kass et al. 2002, Murray, Skillings et al. 
2008, Eriksson, Loberg et al. 2009, Marston 2009, Marston and Bennett 2009).  
Several studies have investigated the effects of different housing types and compositions to 
determine whether one particular configuration achieves better health, behaviour, and welfare 
than another (McCune 1994, Kessler and Turner 1997, Kessler and Turner 1999, Kessler and 
Turner 1999, Ottway and Hawkins 2003, McCobb, Patronek et al. 2005, Gourkow and Fraser 
2006).  All of these studies utilise the Cat-Assessment-Score used by McCune (1992) or an 
adaptation of this measure, the Cat-Stress-Score developed by Kessler and Turner (1997). 
Both the Cat-Assessment-Score and the Cat-Stress-Score are based on cat behaviour, as 
described by the U.K. Cat Behaviour Working Group (1995), and comprise a scale ranging 
from 1 (the cat is fully relaxed) to 7 (the cat is extremely stressed) that describe possible 
stress levels based on observation of a cat’s posture and behaviour (Kessler and Turner 
1997).  
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The intensity and duration of the stress that a cat experiences when admitted to an animal 
shelter or pound has been found to depend on the individual cat’s temperament, previous 
experience with novel situations, and the housing conditions available (McCune 1992, 
McCune 1994, McCune 1995, Kessler and Turner 1997, Kessler and Turner 1999, Kessler 
and Turner 1999, Ottway and Hawkins 2003, McCobb, Patronek et al. 2005). Shelters have 
limited control over the temperament and experience of a cat admitted, and therefore the 
shelter environment provided is important for ensuring stress is minimised.  
What constitutes appropriate housing conditions is not always clear, and housing conditions 
within shelters are considerably varied (Ottway and Hawkins 2003, McCobb, Patronek et al. 
2005). Shelter housing for cats can range from small, discrete cages to large rooms and 
outdoor runs. Cats may be housed singly, in pairs or groups with unfamiliar conspecifics, or 
in pairs or groups with other familiar cats, and the length of time a cat remains in the care of a 
shelter can range from less than 24hrs to multiple years (Ottway and Hawkins 2003). Kessler 
and Turner (1997) reported that the stress score of cats housed singly, in pairs, and in groups 
in a cattery over a 2 week period did not differ between the different housing types. A later 
study by the same authors, however, found that, although no differences were recorded for 
socialised cats housed individually or in groups, the non-socialised cats exhibited lower stress 
when housed singly (Kessler and Turner 1999). Similarly, Ottway and Hawkins (2003) 
compared the stress score of long-term (great than 1 month stay) shelter cats in group housing 
(with unfamiliar conspecifics) with those housed singly in discrete-unit housing and found 
that moderately higher levels of stress were experienced by cats housed in groups with other 
unfamiliar and unrelated cats, than those housed alone or with familiar con-specifics.  
As group housing may be unavoidable for shelters with limited space, Kessler and Turner 
(1999) investigated the influence of group housing density and cage size on stress levels and 
adaptation of cats in shelters and catteries. It was reported that a group density in multiple-cat 
housing of more than 0.6 animals per m² was associated with high stress levels and that cage 
size for those cats housed singly had an effect on stress. Larger cages were generally 
associated with lower stress levels although, unfortunately, minimum cage size was not 
established. Therefore, despite evidence that singly housed cats exhibit lower stress levels, 
there is potential for some cats to also experience poor welfare when housed singly in a 
restricted environment (Broom and Johnson 1993, Kessler and Turner 1999). 
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Other considerations that influence cat stress in shelters include the ability of the cat to meet 
behavioural requirements, such as the need to be able to extend their tail (Cafazzo and Natoli 
2009), climb, and rest in an elevated position (Ellis 2009). Space and resource requirements 
may impede shelters from incorporating these factors into housing and, therefore, 
environmental enrichment may be utilised to attempt to lessen or negate the effects of 
inappropriate caging. Environmental enrichment is the provision of elements into an animal’s 
enclosure or space that improve the physical and psychological welfare by allowing natural 
needs and behaviours to be met in an unnatural environment (Ellis 2009). Enrichment can be 
both animate—interaction with conspecifics, or other interspecies interaction—and 
inanimate: toys, scents, sounds, cage dimensions, etc. (Ellis 2009).  
The level of stress experienced by cats in shelters has been found to be lower in enriched 
environments than in traditional, non-enriched, shelter environments (Kessler and Turner 
1997, McCobb, Patronek et al. 2005).  For example, Kessler and Turner (1997) found stress 
to be lower in cats that were handled positively and consistently by the same people at regular 
intervals. This is further supported by a study comparing the behaviour, welfare, health, and 
adoptability of cats subjected to three different handling and housing routines, which also 
found cats handled regularly and consistently had lower stress scores (Gourkow and Fraser 
2006). 
Environmental enrichment has been reported to not only improve the physical and 
psychological wellbeing of shelter cats, but there is evidence that it may also assist in 
increasing shelter adoptions. A study of 111 cats in a New York City shelter investigated the 
relationship between environmental enrichment, cat activity levels, and adopter interest. Cats 
with toys in their cage (regardless of whether the cat played with the toy) were viewed more 
frequently by potential adopters. This was also reported in a study of shelter dogs (Wells and 
Hepper 2000).  Unfortunately, due to the study’s small sample size (only 16 cats were 
adopted out of the 111 observed) an analysis of cat characteristics could not be conducted. 
This must be taken into account when applying the findings of this particular study to other 
shelters (Fantuzzi, Miller et al. 2010).  
There is also some caution required in comparing studies of cat housing in shelters. Studies 
evaluating the stress of cats in shelters all used various size cages and different environmental 
enrichment programs, and none assessed the impact of the shelter environment on cats under 
the age of 12 months.  Environmental enrichment may alleviate some of the stress felt by the 
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cat and therefore be a confounding factor for these studies, biasing data on stress levels 
experienced by cats in different housing types. The effects of housing types on kittens and 
juveniles could also have an impact on the chances of abandonment, owner-surrender, 
returns, and behavioural problems of kittens post adoption (McCune 1995). 
There is a need for studies to assess potential relationships between shelter housing, policy 
and practice, and outcomes for cats admitted. This would enable shelters to introduce policies 
that aid in positive outcomes (adoption and re-claims) and eliminate or control those policies 
that are associated with poor outcomes (health issues and euthanasia) 
2.6.2.3 Shelter animal health 
There are many common and manageable, but contagious diseases that, when introduced to a 
shelter environment, can propagate uncontrollably, often resulting in euthanasia of multiple 
cats (Bannasch and Foley 2005, Steneroden, Hill et al. 2011).  The control of disease is of 
serious concern to animal shelters as numerous cats with an unknown medical history pass 
through animal shelters every year. All new admissions are potentially carrying a multitude 
of pathogens into a confined, crowded, and often less than hygienic artificial environment. 
These conditions promote the spread of infection and, as described previously, the shelter 
environment can also be stressful for many cats, serving to possibly lower immunity, 
reactivate latent infection, and increase the severity of symptoms experienced (Pedersen, Sato 
et al. 2004, Helps, Lait et al. 2005, Lord, Reider et al. 2008, Steneroden, Hill et al. 2011). 
McCobb, et al (2005) reported that approximately 25% of cats assessed for stress in a shelter 
displayed symptoms of systemic illness, and Steneroden et al (2011) found that many animals 
(all species accepted, not just cats) arrived with an infectious disease at  35 of 78 (45%) 
shelters surveyed within their study of western U.S. animal shelters. The most common 
reported diseases for cats during time spent at an animal shelter and post adoption are feline 
upper respiratory disease (FURD) and ringworm (Gorodetsky 1997, Scarlett 2006, Lord, 
Reider et al. 2008, Steneroden, Hill et al. 2011). 
Health is one of the most common reasons for euthanasia of cats in animal shelters (Murray 
and Speare 1995, Gorodetsky 1997, Lepper, Kass et al. 2002, Bannasch and Foley 2005, 
Murray, Skillings et al. 2008, Marston 2009, Marston and Bennett 2009). Because disease 
can spread so easily and rapidly within the unique shelter environment, euthanasia of those 
cats demonstrating symptoms of illness is often employed as a management tool (Pedersen, 
53 
 
Sato et al. 2004). Treatment of common diseases, such as FURD and ringworm, includes 
veterinary care, medication, vaccination, and isolation (Bannasch and Foley 2005). The costs 
of treatment and care for multiple sick cats, particularly when space is limited, can prove 
prohibitive for shelters. Therefore, controlling infectious disease within the shelter is 
important, not only for the movement of cats through a shelter, but as a way to manage 
resources and cut costs in the long term. Additionally, if the shelter is no-kill, treatment could 
be required multiple times during a single cat’s stay, or it may mean that other healthy 
animals are turned away while those already admitted are convalescing (Bannasch and Foley 
2005).  
The prevalence of disease in shelters is varied and can be attributed to shelter policy and 
practices relating to admissions, housing design and lay-out, housing density, vaccinations, 
available shelter resources and hygiene standards (Bannasch and Foley 2005). The 
management of disease within shelters is also diverse. A study investigating infection-control 
practices and disease awareness in western U.S. animal shelters reported that concern for 
common shelter diseases was significantly greater in traditional, open-admissions shelters (all 
animals are accepted) in comparison to no-kill and limited-intake shelters (Steneroden, Hill et 
al. 2011). Bannasch and Foley (2005)  however, reported that prevalence and duration of 
FURD infections were higher and longer in no-kill shelters. Differences in the outcome of 
each study may be attributed to the small number of no-kill shelters included in the study and 
the unexpected very low prevalence of one traditional shelter (Bannasch and Foley 2005). 
As policy and practice within an animal shelter is predominately facilitated by lay people and 
staff turnover is generally high, the provision of training and written protocols could prove 
important in managing disease. Although it is presumed that most shelters have existing 
protocols for the control and management of animal health, Steneroden, et al (2011) reported 
that 88% of shelters in their study had written protocols for preventative medical treatment, 
75% had written protocols for cleaning and disinfection, 25% had a written protocol for 
handling disease outbreak, and 13% had infection control manuals. Further to this, only 6% 
of shelters surveyed had a shelter veterinarian in charge of managing disease and infection 
(Steneroden, Hill et al. 2011). Regardless of written protocols, the percentage that actually 
utilise these tools is not known. 
How shelters operate clearly influences the experience and outcomes for admitted cats. 
Research evaluating the practices and policies of shelters and their effects on cat admissions 
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is limited and currently there are no published studies available from Australian animal 
shelters and pounds. In Australia, there are also no overarching guidelines on the most 
humane and efficient housing for cats in animal shelters, or management guidelines for 
health. Victoria, The Australian Capital Territory, and South Australia have Codes of Practice 
for cats in shelters (The Australian Capital Territory 1995, Bureau of Animal Welfare 2002, 
Government of South Australia 2003). Although these outline a minimum size for holding 
cages, there are no strict requirements or incentives for adherence. 
2.7. Legislation pertaining to cats in Australia 
2.7.1. Overview of Australian companion animal welfare and management legislation 
Within the current Australian Constitution, the legislative responsibility for companion 
animal management and welfare belongs to state and local governments (Brown and 
Munckton 2008). Each state and territory government has specific overarching legislative 
requirements that are implemented by individual municipal councils within that state or 
territory. State legislation can include mandatory, state-wide regulations that are implemented 
as specified across the board, or they can include provisions that allow individual councils to 
implement regulations as they see fit. Additionally, under the Local Government Act in each 
state, councils are able to make local laws or by-laws for the management of companion 
animals if none exist, or it is decided that a particular law is needed for good governance in 
that municipal district. Table 2.1 outlines the relevant existing state and territory animal 
management and animal welfare legislation, regulations, and codes of practices (Stabler and 
Banyard 1998, Jackson 2006). 
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Table 2. 1: Legislation pertaining to cats in each Australian state and territory relevant to the thesis study period (2006-2009) 
State Legislation, Regulation, and Codes Registration Microchipping Desexing Confinement Pound holdings Additional 
requirements 
NSW • Prevention of Cruelty to Animals Act 1979. 
• Impounding Act 1993. 
• Companion Animals Act 1998. 
 
Lifetime registration 
with a local council 
mandatory.  
 
Registration fees are 
standard across the 
state and are reduced 
for owners of desexed 
animals. 
Permanent 
identification 
mandatory. 
Cats born after July 1 
1999 must be 
microchipped at point 
of sale, change of 
ownership or by 12 
weeks of age, 
whichever occurs first. 
Encouraged but not 
compulsory. 
 
Reduced registration 
fee for desexed 
animals. 
Nothing covered in 
available Acts and 
regulations  but could 
possibly be 
implemented at the 
discretion of 
individual councils 
Minimum stray 
holding of 7 days if 
the cat has I.D. and 14 
days if without. 
 
Some councils 
increase holding by a 
day (8 days with I.D., 
15 days without). 
All local governments 
to uphold each section 
of Acts and 
regulations. 
QLD • Local laws e.g. City of Brisbane Animals Local Law 2003. 
• Animal Care and Protection Act 2001.  
• Animal Management (cats and dogs) Act 2008.  
 
As of July 1 2009, 
compulsory 
registration for all cats 
with local council. 
 
Registration fees are 
to be set at the 
discretion of the local 
council; however a 
discount is to be given 
to owners of desexed 
animals. 
Registration can be up 
to a maximum term of 
3 years. 
Compulsory 
microchipping of all 
cats less than 12 
weeks of age on July 1 
2009 and of all cats at 
point-of-sale or 
transfer of ownership. 
Encouraged but not 
compulsory. 
 
Compulsory ear tattoo 
for desexed cats. 
 
Reduced registration 
fee for desexed 
animals. 
Nothing covered in 
available Acts and 
regulations  but can be 
implemented at the 
discretion of 
individual councils 
through Local laws 
(i.e. Gold Coast city 
council has a 
confinement by law) 
Shelters and pounds 
must scan animals for 
microchip within 3 
days of entry. 
 
Some individual 
council have 
mandatory holding 
periods. These are 
varied and 
implemented at the  
discretion of 
individual councils 
Prior to 2008 
Queensland had no 
specific cat legislation 
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VIC • Domestic (Feral and Nuisance) Animals Act 1994 
• Prevention of Cruelty to Animals Act 1986. 
• Code of Practice for the Management of Dogs and Cats in Shelters 
and Pounds, 2002 (regulated and enforceable) 
Compulsory 
registration of all cats 
over the age of 3 
months. 
 
Registration fees are 
to be set at the 
discretion the local 
council; however a 
discount is to be given 
to owners of desexed 
animals. 
 
Maximum fee payable 
must be at least 3 
times greater than the 
discounted registration 
fee. 
 
Registration must be 
renewed annually 
 
If registered for the 
first time after May1 
2007, cats must also 
be microchipped 
Encouraged but not 
compulsory. 
 
Reduced registration 
fee for desexed 
animals. 
Provision for 
individual councils to 
order the confinement 
of cats to the owner’s 
property to manage 
straying. 
 
Provision to prohibit 
the keeping of cats in 
certain areas were 
native fauna may be at 
risk 
 
Not mandatory 
8 day minimum 
holding before re-
homing or euthanasing 
and maximum 28 day 
holding period in any 
shelter or pound. 
Provision to restrict 
the number of cats 
allowed to be kept. 
ACT • Animal Welfare Act 1992. 
• Domestic Animals Act 2000 
• Animal Disease Act 2005. 
• Code of Practice for the Welfare of Cats in the ACT. (not regulated 
Not required Compulsory 
identification of cats 
Compulsory desexing 
by 6 months of age. 
Provision for 
confinement and 
curfews but this is not 
mandatory. 
 
Codes of practice or 
parts thereof that 
relate to animal 
welfare may be 
approved as 
mandatory. 
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or enforced)  
The number of cats 
that can be kept at an 
individual residence is 
restricted to a 
maximum of 2 
TAS • Animal Welfare Act 2000. 
• Cat Management Act 2009*. 
 
* the Cat Management Act 2009 was proclaimed  1 July 2012 and 
makes  provision for mandatory registration, microchipping and 
desexing but will not be compulsory for councils to implement. This 
legislation was not in effect during the thesis study period. 
At the discretion of 
individual councils 
At the discretion of 
individual councils 
Encouraged but not 
compulsory. 
At the discretion of 
individual councils  
 
There is no current 
legislation dealing 
with the control of cats 
WA • Animal Welfare Act 2002. 
• Local Government Act 1995. 
• The Cat Act 2011* 
 
* The Cat Act 2011 is to take effect 1 November 2013. This requires 
domestic cats 6months of age and older to be identified (collar and 
tags), registered and dexsexed . Local governments will have power 
to administer and enforce this legislation. This legislation was not in 
effect during the thesis study period. 
At the discretion of 
the individual 
municipal council 
under the Local 
Government Act 1995 
(WA) 
At the discretion of 
the individual 
municipal council 
under the Local 
Government Act 1995 
(WA) 
At the discretion of the 
individual municipal 
council under the 
Local Government Act 
1995 (WA) 
 
Encouraged by some 
councils but not 
compulsory. 
At the discretion of 
the individual 
municipal council 
under the Local 
Government Act 1995 
(WA) 
At the discretion of 
the individual 
municipal council 
under the Local 
Government Act 1995 
(WA) 
Western Australia has 
no specific cat 
legislation.  
 
Under the provision of 
the Local Government 
Act 1995 (WA) local 
governments can make 
local laws that are 
deemed necessary for 
governance of their 
respective districts 
SA • Dog and Cat Management Act 1995. Provision is made for 
registration but is not 
compulsory. This is to 
Provision is made for 
the requirement of 
identification but is 
Encouraged but not 
compulsory. 
Provision for 
confinement and 
curfews but this is not 
 
Any cat that is 
impounded without 
identification can be 
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• Prevention of Cruelty to Animals Act 1985 
• The code of practice for the management of  companion animals in 
shelters and pounds 2003 (not regulated or enforced) 
 
be implemented at the 
discretion of 
individual councils. 
not compulsory. This 
is to be implemented 
at the discretion of 
individual councils. 
 mandatory. destroyed immediately 
NT • Animal Welfare Act 2004. At the discretion of 
individual councils 
At the discretion of 
individual councils 
Encouraged by some 
councils but not 
compulsory 
At the discretion of 
individual councils 
At the discretion of 
individual councils 
The Northern territory 
has no specific cat 
legislation 
59 
 
Although every state has generic legislation pertaining to the prevention of animal cruelty, 
specific companion animal legislation is currently limited to cats and dogs (Brown and 
Munckton 2008). The management of cats and dogs by state and local government generally 
comprises regulation, education, information, and infrastructure  (Jackson 2006).  Companion 
animal management aims to specifically encourage and support pet ownership in the 
community, enforce the relevant legislative requirements, and also reduce the incidence of 
pet nuisance and impacts on public health (Jackson 2006). 
Companion animal legislation in Australia has often emerged in response to complaints from 
the public concerning ‘nuisance’ animals, or growing public concern about the treatment of 
pets in the community. For example, several states have introduced specific cat and dog 
animal management legislation partly to aid in the reduction of unwanted (but otherwise 
healthy) cats and dogs that are euthanased annually (Queensland Government 2010), and 
others in response to conservation issues arising from cat predation on wildlife (Pergl 1994). 
There are currently no nation-wide standards or legislative requirements relating to 
companion animal management. Therefore, companion animal management-related 
legislation, particularly regarding cats, can vary extensively (Brown and Munckton 2008).  
All states have historically maintained laws pertaining to dogs; until recently, the only states 
and territories that possessed compulsory cat legislation were Victoria, New South Wales and 
the Australian Capital Territory. South Australia currently has a Dog and Cat Management 
Act, although it is left to the discretion of each local government council how cats are 
managed. Queensland has recently introduced state wide animal management legislation and 
now has compulsory cat legislation. Prior to 2008, Queensland was similar to Western 
Australia, Tasmania and the Northern Territory, where there are no specific legislative 
requirements for cats (although municipal councils do have the ability to make local laws and 
by-laws within individual districts). Tasmania passed the Cat Management Act 2009 (TAS), 
which was announced on July 1 2011, and this Act functions in a similar way to South 
Australia’s cat legislation. 
2.7.2 Additional regulations to legislation 
Under the provision of the various Animal Welfare and Management Acts in Australia, some 
states have additional documentation pertaining to domestic companion animals. These 
include codes of practice and Animal Management Plans.  
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A code of practice is a document prepared as a guideline on the minimum standards expected 
for a particular area, for example, to provide the minimum standards of accommodation, 
management, and care that are appropriate to a cat. These codes of practice are typically 
created under the provisions of a particular Animal Welfare or Management Act relevant to 
the state but they are not mandatory documents and some are not enforceable. At present the 
only states that utilise codes of practice pertinent to companion animals are Victoria, South 
Australia and the Australian Capital Territory.  
Animal Management Plans are strategic operational documents that cover not only animal 
management by the local government council, but the training and skills required by staff 
managing companion and nuisance animals within the council jurisdiction. Animal 
Management Plans can play an important role in animal welfare practices, education of the 
community, and the needs and management of companion animals. At present, the only states 
that require Animal Management plans for every city council are Victoria, South Australia 
and, most recently, New South Wales (New South Wales Government 1998, Bureau of 
Animal Welfare 2002, Government of South Australia 2003). 
2.7.3 Companion animal management strategies 
The inclusion of cats in legislation and the development of management strategies for cats in 
the community are contentious issues with much surrounding debate (Kelly 1999, Perry 
1999, Ash and Adams 2003). Limited research exists to guide the development of legislation 
by governing bodies and the needs and opinions of the community may not be in line with the 
biological requirements of cats themselves, or even be effective in achieving the desired 
outcome (Perry 1999). Legislative change can often be a slow process and once a legislative 
act is proclaimed it takes substantial time to then amend or alter it. The development of cat 
inclusive and/or specific legislation has come about over time within Australian states and 
territories in response to the perceived demand by the Australian public for cat control (Perry 
1999). 
The purpose of animal management legislation is to assist in the control of companion 
animals in the community. Animal management legislation is what allows government to 
implement strategies for animal management and ensure that the needs of both owners and 
pets are met (Stabler and Banyard 1998). Dogs have been the main focus of companion 
animal legislation for the past decade, and therefore legislation has been developed cognizant 
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of dog behaviour, biology, and needs. Although there is a crossover of legislative and 
management requirements for cats, they are a very different species with a specific set of 
issues and requirements.  
Registration, microchipping, identification, cat confinement, cat curfews and mandatory 
desexing or desexing incentives are methods that some states and local government councils 
employ in an attempt to better manage cats in the community. The implementation of these 
management strategies is undertaken with the intention that they will impact upon the cat 
population: by reuniting lost animals with owners, by protecting wildlife from cat predation, 
by reducing excess cat population growth through limiting ability and opportunity to 
reproduce, and by empowering councils to actively control stray, feral and nuisance cat 
populations (removal, impoundment and euthanasia). 
2.7.3.1 Identification 
As there is a high stray admission and low reclaim rate for cats entering both Australian and 
U.S. animal welfare shelters, creating legislation that require cat registration 
and/oridentification are popular ways for government to try to manage the cat population 
(Lord, Wittum et al. 2007a, RSPCA 2010). Cats are often elusive, free-roaming and difficult 
to identify as being owned, lost, stray or feral (Lord, Wittum et al. 2007a). Registration tags, 
collars and microchips all provide quick and accessible means to identify the ownership 
status and owner of a cat. Theoretically, this can also be cost effective for government, as 
registration fees can be used to financially compensate the required infrastructure to facilitate 
this type of legislative requirement.  
Evidence shows that those companion animals with some form of identification (primarily 
collars, tags, and microchips) are more likely to be reunited with an owner than those that are 
unidentified (Lord, Wittum et al. 2007a). Two U. S. studies investigating search and 
identification methods used by owners to find lost cats (Lord, Wittum et al. 2007a) and lost 
dogs (Lord, Wittum et al. 2007b) identified that the percentage of cats recovered was much 
lower than dogs, particularly those recovered by owners contacting a relevant animal agency 
(shelter or pound). One explanation for this was that at the time of each study there were no 
animal control laws for cats and therefore identification was not required (Lord, Wittum et al. 
2007a). In another U.S. county that did have mandatory registration (called licensing in the 
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U. S.) and identification for cats, the percentage of cats reunited with their owner has 
increased from 3% prior to the legislative requirement being enacted to 4.7% (Slater 2002).  
Despite these facts, there is still much debate regarding whether registration, microchipping 
and other identification requirements are effective in the management of excess pets in the 
community (Lord, Wittum et al. 2007a), particularly in Australia where evidence 
demonstrating the effectiveness of these particular strategies is currently not available. Some 
explanations for why mandatory registration, identification, or microchipping (or a 
combination of all three) may not produce the desired outcomes include public expectation 
and tolerance of straying cats, and limited owner compliance (Lord, Wittum et al. 2007a, 
Lord, Griffin et al. 2010).  
Public perceptions and expectations of cats and their associated behaviours contrasts with 
those for dogs; it is largely acceptable to many people that cats are allowed to spend time 
roaming outdoors unsupervised or non-confined (Perry 1999, Lord, Wittum et al. 2007a, 
Lord, Wittum et al. 2007b). There is a perception that cats wander and are naturally free-
roaming and that it is therefore beneficial to the cat to be allowed access to move freely 
outdoors. Due to this widely accepted opinion, if a cat is spotted outdoors, with or without 
identification, it is often assumed to be owned and not lost (Jongman 1996, Lord, Wittum et 
al. 2007a). Indeed, Lord et al (2007a) found that 35% of all lost cats return home of their own 
accord. However, this acceptance of wandering behaviour also often results in people 
initiating the search for a lost cat much later than they would a dog. In a U.S. study of search 
methods employed by people to find a missing cat, cat owners waited a median of 3 days 
before actively searching for their missing pet, while dogs were recovered within a median of 
2 days (Lord, Wittum et al. 2007a, Lord, Wittum et al. 2007b). If a cat is then admitted to a 
shelter or pound, there is a high possibility that the cat could be euthanased prior to the owner 
even commencing a search (Lord, Griffin et al. 2010). 
Another factor confounding the effectiveness of legislation for identification methods to 
reunite lost cats with owners is limited owner compliance.  People from the United States did 
not put collars and identification on their cats because they perceived that a collar was 
dangerous and not good for the welfare of the cat, their cat was kept exclusively indoors or 
they thought their cat did not get lost (Lord, Griffin et al. 2010). Similarly, people in the same 
study also reported reasons for not microchipping cats. These included the belief that they 
didn’t need to as their cat was kept indoors at all times, their cat did not get lost and that they 
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were unable or unwilling to pay the cost involved (Lord, Griffin et al. 2010). However, Lord 
et al (2007a) reported 40% of the cats included in their study of lost cats were identified as 
indoor-only pets with no access to outdoors. This demonstrates that any cat, including those 
that live exclusively indoors, has the ability to become ‘lost’ or to wander at large. 
In another U.S. study evaluating identification methods for pet cats, some danger with collars 
was identified, although only a few cats experienced problems (Lord, Griffin et al. 2010). The 
authors concluded that  early introduction to collars, correct fit, supervision in the initial week 
after fitting a collar, and effort on behalf of the owner to maintain a collar on a cat ensured 
that a high percentage of cats could successfully wear collars with minimal impact on their 
welfare and safety (Lord, Griffin et al. 2010).  
Microchips are currently the most successful way to permanently mark cats for identification 
and return purposes. A U.S. study that evaluated the success of microchips implanted into 
478 cats over a 6 month period found that only 1 microchip was not functional at the 
conclusion of the study (Lord, Ingwersen et al. 2009, Lord, Griffin et al. 2010). Although 
there is some evidence in the U.S. that not all shelters and pounds scan for microchips (Lord, 
Ingwersen et al. 2009), there is no literature to suggest that this occurs in Australia. 
 2.7.3.2 Confinement 
Cat confinement and curfews are other methods of cat control that are legislated for in 
Australia in an attempt to prevent cats roaming, becoming lost, encountering harm from 
traffic or other potential dangers, and to prevent predation on native wildlife (Jongman 1996, 
Kelly 1999, Grayson, Calver et al. 2002, Baird, Wahren et al. 2005, Jongman 2007). Cat 
confinement is typically where cats are confined to either indoors or the owner’s place of 
residence (cats are allowed outside but must remain on the property of the owner). Cat 
curfews differ as they prescribe stipulated times (generally from just before dusk until after 
dawn) where cats are required to be confined indoors. There has been some discussion in 
Australia about creating cat exclusion suburbs in areas that are attached to or very near to 
nature reserves and national parks, but these suggestions have been met with substantial 
resistance by the general public (Grayson, Calver et al. 2002). Although confinement laws are 
limited to specific locations throughout Australia, and mandatory state-wide confinement or 
curfew legislation does not exist, there is debate regarding the appropriateness of 
confinement. 
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Free-roaming of cats is thought to contribute to a number of problems associated with cats 
(Grayson, Calver et al. 2002, Jongman 2007): over-breeding and unintentional breeding of 
owned, entire cats (Grayson, Calver et al. 2002, Jongman 2007); public nuisance when cats 
fight, defecate on other residents’ property and walk on cars (Grayson, Calver et al. 2002, 
Baird, Wahren et al. 2005, Jongman 2007); and negative impacts on the welfare and health of 
cats in general (Kelly 1999). Although a free roaming cat can cause these problems at any 
time, the fact that cats sleep for up to 19 hours of each day (Jongman 2007) and are most 
active at sunset and sunrise has influenced cat confinement laws to cover not necessarily 
24hrs of the day, but only stipulated hours that cover the night. This is further supported by 
evidence that approximately 80% of road accidents involving cats occur at night (Jongman 
1996) and therefore confinement or curfews can be viewed as being in the best interests of 
the cat (Kelly 1999, Slater 2004, Jongman 2007). Others argue that if dogs are required to be 
confined to an owner’s property, then it is reasonable that confinement be required for cats 
too (Kelly 1999). Keeping cats confined to the owner’s residence would arguably also 
influence community perception of cats and generate community insight that cat ownership 
requires similar responsibility to that of other companion animals. 
Cats are opportunistic predators and will typically eat all readily available food sources 
ranging from cat food to small mammals to human garbage (Slater 2004).The predatory 
nature of cats and the impact of hunting by both domestic and feral cats on wildlife has 
sparked debate globally and become an important issue for conservationists and members of 
the public (Barratt 1998, Slater 2004, Baird, Wahren et al. 2005, Loyd, Hernandez et al. 
2013). These concerns are, in part, the basis of cat confinement and cat curfew requirements 
in some areas within Australia. Despite the undisputed fact that cats (both owned and un-
owned) do hunt and kill wildlife (van Heezik, Smyth et al. 2009, Loyd, Hernandez et al. 
2013), there is limited Australian research to determine whether hunting by domestic cats 
significantly impacts wildlife populations and, in turn, justifies the confinement of cats 
(Barratt 1998, Lilith, Calver et al. 2006, van Heezik, Smyth et al. 2009). 
Australian native wildlife comprises many small endemic rodents, lizards, and birdlife, which 
are all ideal prey for a cat (Baird, Wahren et al. 2005, Loyd, Hernandez et al. 2013). Cats are 
most active at night, particularly dusk and dawn, which corresponds with the most active 
period for many native species  (Jongman 2007).  This, in conjunction with the strong belief 
of the general public that cats should have access to roam outdoors, has prompted the 
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introduction of cat curfews as control measures to limit predatory hunting by cats, while still 
meeting the perceived needs of animals and owners.  
Limited evidence suggests that night-time confinement alone will not abate hunting practices 
of cats entirely. An Australian study investigating, among other things, hunting behaviour of 
cats in a small rural Queensland town (Mt Isa), found that the most common prey type were 
lizards (40% of prey caught) (Perry 1999, Grayson, Calver et al. 2002). As most lizards are 
most active during the day, this indicates that cats will hunt at any time if prey is available 
(Perry 1999) and lends support to the theory that many domestic cats actually hunt 
opportunistically or for enjoyment rather than just hunger (Kays and DeWan 2004).In 
addition, a study quantifying free-roaming domestic cat predation by utilising cat borne 
cameras on 55 domestic cats in urban and rural locations in the United States also reported 
that most (85%) of wildlife capture occurred in the warmer seasons (Loyd, Hernandez et al. 
2013). It is possible that wildlife in regions of Australia that are warm year round could 
experience greater impacts from domestic cats than cooler, more temperate regions.  
Compliance of owners is an impediment to the success of cat curfew or confinement 
legislation. Cat owners generally perceive that cats require access to outdoors for welfare 
reasons (Jongman 1996, Perry 1999, Grayson, Calver et al. 2002, Jongman 2007). An 
Australian survey of 1600 cat owners from eight municipal councils in Melbourne examined 
the relationship between confinement of domestic cats and their behaviour and welfare 
(Jongman 1996). The author reported that 55% of respondents indicated they would not 
comply with 24hr confinement laws if introduced by their local council, and 57% of 
respondents agreed that cats should be allowed to roam (Jongman 1996). A recent study of 
households that owned a cat in Sydney, New South Wales, reported that 80.3% of cats spent 
time outside, unsupervised (Toribio, Norris et al. 2009). Another Australian study of cat 
ownership in Mt Isa, Queensland, reported a similar outcome, where participants considered 
the confinement of cats to be ‘ unnatural’, and 52% of all cats in the study were allowed to 
roam freely (Perry 1999). Similarly, it is reported that 50% of owned cats in the U.S. spend 
time outdoors and unsupervised (Kays and DeWan 2004).  
The impact of confinement legislation on the welfare of domestic cats is a serious concern for 
cat owners in Australia (Grayson, Calver et al. 2002). Some limited research on the welfare 
of confined cats has been conducted in Australia and, although behaviour problems were 
cited, most were deemed to be behaviours that were quite natural for the cat to perform, 
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although unacceptable to the owner (Jongman 2007). The author concluded that cats were 
quite capable of adapting to a life indoors if needs such as food, water, a place to sleep, a 
place to hide, and access to a litter tray were met (Jongman 2007).  Although more research is 
required, it would seem that educating the community about the needs of cats and the benefits 
of confinement for cats would increase the level of compliance if this legislation becomes 
more widespread (Grayson, Calver et al. 2002). 
 2.7.3.3 Desexing 
There has been significant pressure in both Australia and the U.S. to decrease the 
reproductive success of companion animals, particularly cats, in order to curb excess pet 
populations and reduce the number of healthy animals that are euthanased (Sturla 1993). 
Currently, the management of excess pets is by euthanasia, which is costly, ineffective, and 
questionable as a management method (Sturla 1993). Although many researchers, 
veterinarians, and welfare groups feel that the answer to pet overpopulation lies with mass 
desexing of cats and dogs, there has been considerable resistance by members of the 
community in making the desexing of dogs and cats mandatory through legislation. 
Throughout Australia, mandatory desexing is only legislated for in the Australian Capital 
Territory. As the Australian Capital Territory has only one shelter that receives cats (the 
RSPCA), it was used as a study site to evaluate the effects of introducing mandatory desexing 
on the euthanasia rate of cats (Centre for Companion Animals in the Community 2007). Data 
on cat admissions and outcomes from the RSPCA shelter were obtained for the 5 years prior 
to the introduction of mandatory desexing laws, and for 6 years after. It was hypothesised 
that, if desexing were a useful strategy to reduce excess pets, then the numbers of cats 
admitted and subsequently euthanased would be significantly reduced following the 
introduction of compulsory desexing (Centre for Companion Animals in the Community 
2007). Although there were fluctuations in the cat population admitted, reclaimed and 
euthanased, many of these fluctuations commenced prior to the introduction of desexing 
legislation. The Centre for Companion Animals in the Community (2007) concluded that 
mandatory desexing legislation did not lead to reduced intake of cats, euthanasia or any other 
beneficial impact on cat ‘overpopulation’. These results were, however, confounded by 
evidence that the Australian Capital Territory owned-cat population enjoyed a particularly 
high level of desexing prior to introduction of the legislation. Barratt (1998) reported  98%  
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of cats included in a study of predation by house cats in Canberra, Australia (the capital city 
of the Australian Capital Territory) were desexed. 
This makes it difficult to estimate the general ability of the single study undertaken to assess 
the impact of mandatory desexing legislation. In addition, there were numerous factors that 
impact cats admitted to animal shelters—for example, environmental conditions and weather 
patterns—that were not accounted for in this study. There was no rigorous scientific analysis 
of the data and it was not clear if cat admissions were all previously owned cats. If cats 
entering the Australian Capital Territory RSPCA shelter were not previously owned, or not 
owned post-2001 when the legislation was introduced, then it stands to reason that these cats 
would not have been affected by the legislation. It is important to remember that legislation is 
directed at, and enacted by people. 
2.7.4 How legislation impacts on pounds, shelters and excess cats 
Pounds and shelters (as defined in section 2.6.1) often differ operationally and are subject to 
different conditions of legislation. Although differences may be minimal, they are important 
to understand when attempting to assess the impact of legislation on cats admitted. 
Impoundment facilities differ from animal shelters as they generally do not accept owner-
surrendered animals and not all pounds participate in re-homing animals. Additionally, in 
Australia, although many council pounds do offer some type of trapping service for cats (i.e. 
either animal management officers targeting areas to trap cats at large or by allowing 
members of the public to have access to hire cat traps), some pounds have limited or no 
provisions for housing cats.  
Animal shelters are often contracted to run council pounds in addition to their shelter 
operations. In this scenario, surrendered cats instantly become the property of the shelter and 
can be assessed and processed immediately. A stray cat entering the same facility would fall 
under council jurisdiction and be required to serve a mandatory pound time (depending on the 
state legislative requirements) before the shelter is able to assess and process the cat. 
The impact of legislation on excess cats is limited by the degree of contact between cats and 
humans, including animal control personnel and shelters or pound staff. Generally, if a cat 
does not have an identified owner, the only time legislation can impact upon that cat’s life is 
if they are removed from wandering at large by animal control, trapping programs, or by a 
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member of the public.  Legislative requirements such as confinement, mandatory desexing, 
identification, and registration only impact those cats with an identified owner. 
Within existing legislation there is provision for cats wandering at large to be ‘removed’ and 
placed in a municipal pound or a private animal shelter. What happens to the cat after 
admission to a pound or shelter depends heavily on the facilities available and the location of 
that establishment. Mandatory holding periods for cats in shelters and pounds in some states 
and council jurisdictions mean that a cat will be held regardless of the stress created for the 
cat in question. If a cat is admitted as a stray, different rules apply than if it is admitted by an 
identified owner. Additionally, if a stray cat has some form of identification, then different 
rules are applied again. Holding times for cats prior to an assessment for outcome varies from 
between 1 hour to 15 days, and the length of time permitted for cats to remain in a shelter or 
pound can range from indefinitely to a maximum of 28 days. 
There is some concern that, without minimum holding periods prior to action being taken for 
a cat admitted to a shelter or pound, cats may be destroyed before an owner has a chance to 
reclaim them, and before the cat is able to adapt to the stressful foreign environment of a 
shelter or pound (Kessler and Turner 1997, Kessler and Turner 1999, Dybdall, Strasser et al. 
2007). Kessler and Turner (1999) found that cats displayed increased stress levels and 
negative behaviour in the first 2 days after admission to an animal shelter. However, without 
maximum holding periods there are equal concerns that shelters and pounds will become over 
crowded, inciting further welfare and health issues. As the reclaim rate for cats admitted to 
shelters or pounds is small (typically <3%), and it is quite costly to keep cats for a required 
time of impoundment, legislated holding periods for pounds and shelters are arguably not in 
the best interests of either governments or cats. Particularly as the caging of feral cats is, in 
itself, a welfare issue (Kelly 1999).  
The impact of legislation on animal shelters can be also problematic when cats entering a 
single shelter have originated from areas governed by different council jurisdictions. For 
example, cats can enter the Fairfield RSPCA shelter in Brisbane, Queensland, from several 
city council jurisdictions (Brisbane, Logan, Redlands, Ipswich, and even Gold Coast), all of 
which have previously had different laws relating to identification, registration, and 
confinement. Therefore, the legislative requirements relating to an individual cat entering the 
Fairfield RSPCA potentially differ according to the cat’s place of origin, or where it was 
found. 
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Basic care requirements and minimum shelter standards are outlined in codes of practice in 
Victoria, The Australian Capital Territory and South Australia.  These are all state-specific 
and not always regulated (although they are enforceable under state law). The operational 
capabilities and resources of pounds can differ widely, and shelters can vary from all 
inclusive (all animals presented accepted regardless of space) to species specific (cats-only or 
dogs-only shelters) and no kill (only animals that are unsuitable for re-homing due to health 
or behaviour are euthanased and entry of new animals will generally be refused when full). 
As there is no nation-wide, over-arching legislation or code of practice for shelter and pound 
operations in Australia, it is difficult to know how legislation impedes or improves operations 
and how these issues impact upon the animals admitted. 
Further research that compares shelter admissions with other factors that influence cat entry 
and outcome—such as human demographics, shelter policy and procedure, environmental 
conditions and the relevant legislation—would be beneficial in understanding and assessing 
the impact of legislation. 
2.7.5 Implications  
An Act is essentially a sequence of provisions containing statements and rules designed to 
give effect to a particular policy. What is achieved by the Act depends on the interpretation of 
the provisions (Attorney-General's Department 2009). As there are numerous Acts pertaining 
to companion animals in effect in Australia, many containing provisions that allow for 
variation within the state’s local government council jurisdictions, legislative requirements 
are diverse. This can be confusing for pet owners as many people move around Australia with 
pets and are not cognizant of different requirements and regulations. Local councils are at 
liberty to establish by-laws specific to that area, so it is possible for people in some 
Australian cities to simply move to the next suburb and fall under a different set of 
requirements.  
Research investigating the compliance of the public to legislative requirements indicates that 
not all people conform. If enough members of the public do not participate in upholding 
legislative requirements, then it is unlikely the desired effect within the community will be 
achieved. This is further complicated by the fact that many councils do not have the 
personnel or financial resources to enforce legislative requirements (i.e. policing night-time 
cat confinement or checking that cats and dogs are desexed) (Kelly 1999). 
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There is limited evidence to indicate whether management methods pertaining to cats 
developed under the legislated requirements have achieved their intended impact. 
Investigations have demonstrated that no impact has been accomplished in some states 
(Centre for Companion Animals in the Community 2007), while one other study hails an 
overwhelming success (Sherbrooke conservation area) (Pergl 1994). As both studies were 
conducted in different areas of the country, relate to different legislative requirements and 
involve other factors that influence the outcome, it is impossible to judge whether legislation 
does or does not work. These studies serve only to highlight the complexity of the effects of 
legislation. 
Including cats into legislation is an important step in changing public attitudes and 
perceptions of cats in the community, irrespective of whether legislation achieves the desired 
outcomes. Providing legislation that is specific to cats will confer the same level of 
‘importance’ as dog-management legislation, and perhaps engender in cat owners the same 
level of owner responsibility and compliance as is found in dog owners (Grayson, Calver et 
al. 2002). 
2.8. The impact of human communities on excess cat populations 
The euthanasia of numerous cats in animal shelters and municipal pounds is a direct result of 
human interaction with cat populations. Animal shelters and pounds operate to manage 
numerous pet cats that are not in the care of an identified individual and are perceived to have 
poor welfare if left free-roaming. The admission of a cat to an animal shelter or pound, the 
effect of legislation upon a cat, and the outcome of these interactions is determined by the 
amount of contact that cat has with the human population. Human population demographics 
can have an influence on cat populations in any given community (Patronek 2010a). 
There are very few studies available that simultaneously look at what effects human 
demographics have on cat population demographics (Patronek, Beck et al. 1997). Issues such 
as where cats are concentrated in the community, which areas are ‘supplying’ stray or semi-
owned cats to shelters, and if there is a link between human population demographics—such 
as age, gender, marital status, socio-economic status, education, housing type, and 
employment type—and shelter cat admissions have not been explored in detail (Patronek 
2010b). 
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To date, only two studies exist in this area of research, both from the U.S. (Patronek 2010a, 
Patronek 2010b). One study used human census data to investigate health and welfare 
disparities of cats within neighbourhoods.  Cat mortality rates from two Boston animal 
shelters were geographically linked with premature human deaths (Patronek 2010a). Another 
study utilised client segmentation and geodemographic analysis to explore the relationship 
between animal shelter adoptions and the demographics of the human community serviced 
(Patronek 2010b).  Patronek (2010b) reported that  locations with decreased distance from the 
shelter (less than 9.7km), higher group median  income, and a greater proportion of 
households that comprised married couples with children all increased the odds of someone 
from that location adopting a cat from the study shelter. 
2.9. Challenges associated with excess pet research 
There are several key challenges associated with research into the excess pet population. 
These make it difficult to compare research outcomes, collect meaningful data, and 
implement findings in an effective and all encompassing manner. Some of these challenges 
have already been covered in this review; however, it is important to have an understanding 
of the very real problems that researchers in this field of study face. 
Definitions, terminology, and language cause much confusion when undertaking cat 
overpopulation, excess cat, or unwanted cat research. What constitutes a feral cat or a stray? 
Are cats surrendered or relinquished even if the person admitting the cat to the shelter claims 
not to be the owner?  For example, Casey et al (2009) maintain that all cats that are admitted 
to a UK rescue shelter by a private citizen are ‘relinquished’. However, in an Australian 
shelter study, Marston and Bennett  (2009) divide admissions into private stray, council stray 
and owner relinquished. 
The shelter type is also another important factor that influences the outcome of research and 
can differ quite dramatically between country, state, and even individual shelters. Rescue 
centre, adoption centre, animal refuge, municipal pound, Humane Society and animal welfare 
shelter are all different pseudonyms for establishments that take in homeless or unwanted 
animals in the community. Each means something different, and they are often operated 
under very different premises. Shelters can be operated under the direction and funding of 
government and council-based initiatives or by humane societies and rescue groups operated 
on monies provided by donations from the general public. Some are species specific, taking 
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in only cats or only dogs, others are even selective about what type of admission they allow; 
for example, no stray, feral, or free-roaming animals are taken into the care of some shelters. 
In Australia, until recently many municipal council pounds have not accepted cats as they 
have not had the facilities to hold cats. In many of these situations it has been anecdotally 
reported that any cats presented are either refused outright or euthanased immediately. 
No-kill shelters are rapidly emerging throughout Australia, the U.K, and the U.S and have 
proved controversial (Robinson 2007, Winograd 2009).Firstly, what is a no-kill shelter? 
There is substantial debate about what constitutes a no-kill shelter, whether it is a concept that 
is feasible and whether it is something that can or should be achieved globally. Many no-kill 
shelters claim to only euthanase animals that are ill, un-treatable physically or behaviourally, 
or for humane reasons, and do not take in additional animals once they reach their maximum 
holding capacity. In the U.S. particularly, the no-kill movement has gained momentum, with 
many private establishments making an effort to be able to tout a ‘no-kill’ status. There is 
evidence, however, to suggest that ‘no-kill’ shelters that refuse entry of some animals for 
space, temperament, health, or admission reasons force these animals to be taken in by other 
neighbouring shelters (Robinson 2007).  
Collection of adequate data to answer questions that influence funding budgets, operations, 
and management strategies is a primary issue within shelters globally. Many shelters are 
unable to answer even basic questions pertaining to housing and numbers of animals entering 
the establishment. Historically, many shelters have not been supported by good record 
keeping practices. The introduction of data management programs, such as ShelterMate and 
Shelter Buddy (RSPCA Qld 2002), has provided the opportunity to collect standardised data 
from multiple shelters over a number of years, allowing for the analysis of patterns in 
admission and outcomes, animal demographics, and basic data on overall numbers – all of 
which has been noticeably lacking in shelter research since the early 1970’s. 
2.10. Overview  
From the literature presented in this review it is evident that there are some substantial gaps 
in our knowledge of excess cats in our society and, in particular, of those admitted to shelters. 
Differences and similarities in available studies on cat characteristics and modes of admission 
indicate that, while there are some consistencies across the board with excess pet 
characteristics, there are variations between shelter types and shelter locations. 
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Epidemiological investigation is needed on local, regional, national and international levels in 
order to better understand the excess cat problem globally. At present, Australian data is 
limited and broader studies of cat admissions to shelters are required. 
The lack of statistical information pertaining to Australian cat admissions to shelters and the 
risk of euthanasia as an outcome to shelter admission poses a critical gap in our basic 
knowledge and understanding of the excess cat population. A better understanding of the 
excess cat population may lead to the development of more effective management strategies 
and a greater capacity for evaluating subsequent management initiatives. Most research 
attempting to characterise shelter populations is focussed on dogs. Studies of cat admissions 
to shelters, particularly in Australia, have been restricted to single shelters or only a few 
shelters. To the best of the author’s knowledge, a state or national investigation of cat 
admissions in Australia has not been previously conducted. 
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Thesis Chapter 3 
General Methodology 
Study design overview: 
Retrospective data were collected for all cats (as defined below) entering RSPCA shelters in 
Australia that used a standard animal management database (ShelterMate©). Data were 
collected between 1st July 2006 and 30th June 2010. Unstructured interviews were conducted 
with key shelter staff to clarify information and details about shelter operations. An initial 
pilot study was undertaken to establish the validity of the data collected and develop the 
methodology for the larger study. This pilot was published (Alberthsen, Rand et al. 2013), 
and is presented and discussed in Chapter 4 of this thesis. Additional methodology specific to 
individual chapters (Chapter 5a,b, 6 and 7) is described within those chapters. 
Pilot study (Chapter 4): 
The raw data obtained from the RSPCA included numerous variables of varying validity and 
were collected by shelters for operational purposes rather than with the specific aim of 
scientific analysis. In order to establish the accuracy of the data collected and determine the 
best way to manipulate a large dataset for the purposes of this thesis, a pilot study looking at 
cat admissions and outcomes to RSPCA shelters in a single state was conducted. 
Queensland was chosen for the pilot as the animal management database utilised by the 
RSPCA (ShelterMate©) was developed by RSPCA QLD. Therefore all QLD animal shelters 
were able to be included in the dataset and IT support was available to provide assistance in 
defining variables, finetuning collection requirements, and providing the data in a format that 
was compatible with Microsoft Excel and Stata (StataCorp 2007, StataCorp 2009). 
Shelter and admission selection: 
Of 46 RSPCA shelters (including 6 friends of shelters groups) operating in Australia, all but 
seven small shelters in regional Victoria were using the standard animal management 
database (ShelterMate©) during the study period; these seven Victorian shelters were not 
included in any study. All other RSPCA shelters (n=33), and six friends of the RSPCA 
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groups (these are generally made up of volunteers that assist the RSPCA with fostering, 
rehoming, support and fundraising) were included. 
Of the shelters included in the study, only the Malaga shelter in Western Australia did not 
accept all cats presented. This shelter operated as a no-kill shelter and only accepted owner-
surrendered and injured cats (i.e. no feral or healthy stray cats were taken in, Mr. T. Douthat, 
pers. comm.). A fee was charged at all shelters for the admission of owned adult cats, owned 
kittens, or litters of kittens. However, no animals were refused admission to any shelter if the 
fee was unable to be met (RSPCA 2008). The fee charged varied from $15 to $60, depending 
on the state and shelter and, at some shelters, fees varied between adult cats, kittens, and 
multiple entries (more than 1 adult cat or a queen and litter). 
A cat admission was defined as an adult cat or kitten arriving alive and being admitted to any 
study shelter on or between 1st July 2006 and 30th June 2010; all admissions other than cats 
admitted as private boarding animals and as the exceptions described below were enrolled. 
Based on RSPCA cat identification numbers, some cats were admitted more than once during 
the study period; only first admissions for these cats were included in data analyses. Shelters 
in South Australia had only been utilising ShelterMate© since 2007, and therefore, only 
admissions in the last 3 years of the study were enrolled (July 2007 – June 2010). In Victoria, 
no cats were recorded as being admitted to Victorian RSPCA shelters for the months of July, 
August, September, and October, 2006, but 5000 cats were recorded as being admitted in 
December 2006. This was due to the migration of Victorian RSPCA data onto the 
ShelterMate© system during this year. As a result, admissions in the first study year (July 
2006 – June 2007) to shelters in Victoria and South Australia were excluded from analyses of 
numbers of admissions by month and between years, but year 1 Victorian data were included 
in all other analyses. 
Data collection: 
Data had been entered onto the ShelterMate© database by RSPCA staff at the time of each 
cat’s admission, using a combination of drop down options and some free text fields. The 
data entry software was consistent across states throughout the duration of the study. Data 
were exported from ShelterMate© and imported into a spreadsheet (Microsoft Excel) for 
manipulation. Data collected included cat identity (as allocated by RSPCA staff), date of 
admission, date of outcome, state, shelter, age at admission (estimated by RSPCA general 
and veterinary staff), gender (male or female), breed, coat colour, reproductive status at 
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admission (sterilised or entire), feral status at admission (feral or not), the mode of admission 
to shelter (owner-surrender, stray, municipal council, etc as defined below), and outcome 
(euthanased, adopted etc as defined below). 
Definitions: 
All cats were classified into one of 10 admission source categories and then, for descriptive 
purposes, were assigned to one of three main groups (general public admission, authorized 
personnel admissions, other admissions: see Table 3.1 for definitions).  
Table 3. 1:Admission source groups, categories and definitions for cats admitted to 39 RSPCA shelters 
between June 2006 and July 2010 
Admission group Admission type Definition 
1. General public 
admissions 
Owner-surrender Cats presented to the shelter by the owner or agent of the owner 
Stray Cats presented to the shelter by a person who was neither the 
owner nor an agent of the owner 
Bequests Cats willed to the RSPCA by a deceased estate 
Euthanasia 
requests 
Cats presented to the shelter by the owner requesting that the cat 
be euthanased 
Returns Cats adopted but returned to the shelter within a defined period 
2. Authorised 
personnel admissions 
Ambulance Cats that may have been reported as injured and picked up by an 
RSPCA animal ambulance officer 
Council Surrendered, trapped and stray cats collected by municipal 
councils and admitted to an RSPCA shelter after minimum 
holding period or directly under a pound management agreement 
Humane officer 
admissions 
Cats brought into the shelter by an inspector 
3. Other admissions Transferred in Cats transferred from other shelters or organizations 
Born in shelter Cats born while in the shelter or foster care 
 
For the purposes of this study, the terms ‘cat’ or ‘cats’ were used to imply all cats 
collectively, regardless of age. Cat age at admission had been estimated by shelter staff and 
categorised as kitten or adult but, unfortunately, definitions of ‘kitten’ and ‘adult’ varied by 
the state or territory. To manage this situation, for some descriptive comparisons and analyses 
by age category (adult cat or kitten), shelters with the same definitions for age categories 
were grouped together. Age-group 1 shelters (Queensland) defined kittens as those cats 
estimated to be less than 3 months of age, age-group 2 shelters (Victoria) defined kittens as 
those estimated to be less than 4 months of age, age-group 3 shelters (Northern Territory, the 
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Australian Capital Territory, South Australia, and Tasmania) defined kittens as those 
estimated to be less than 6 months of age, and age-group 4 shelters (New South Wales and 
Western Australia) defined kittens as those estimated to be less than 12 months of age. 
Cats were classified by breed. Each was classified based on appearance and owner 
information as being one of pure-breed (all cats recorded as pure breed grouped together) or, 
for non-pure breeds, domestic short haired, domestic medium haired, domestic long haired 
(all based on coat hair length). All cats that were not assigned a specific breed or type were 
grouped into a category called other. 
Each cat was classified by coat colour into tortoiseshell, tabby, seal point, or one of 13 
categories differentiated based on a solid colour (black, white, blue, brown, orange), solid 
colour and white (i.e. black and white, blue and white, etc), or solid colour with a point (i.e. 
black with colour point, blue with colour point, etc). Categories were mutually exclusive and 
cats could only fit the description of one category.  
Year of admission was defined using Australian financial years, with each year beginning on 
1st July and ending on the 30th June: year 1 (July 2006 – June 2007), year 2 (July 2007 – June 
2008), year 3 (July 2008 – June 2009) and year 4 (July 2009 – June 2010). 
Feral status at entry had been recorded by RSPCA staff members using a drop down menu 
with ‘yes’ or ‘no’ options. Approximately 87% of all cat admissions had been categorised in 
this way, with only 13% having no data recorded in this field. Unstructured interviews with 
RSPCA staff from 14 shelters around Australia were conducted by the candidate, regarding 
how each shelter defined a feral cat. Although criteria varied between shelters, cat behaviour 
was the major determinant for classifying cats as feral; cats that were extremely aggressive 
and unable to be handled by RSPCA staff were typically classified in this way. This meant 
that any cat admitted to an Australian RSPCA shelter could be categorised as feral if the 
behaviour of the cat was deemed to be extreme, regardless of admission mode (i.e. an owner-
surrendered cat could potentially be categorised as feral).  
Cats were retrospectively categorised as having been sterilised prior to admission or not, 
based on a modified version of the methodology described in Alberthsen, et al (2013) (see 
Chapter 4). Under the modified method, cats with ‘yes’ for sterilised and without a recorded 
sterilisation date were assumed to have been sterilised prior to admission. Cats with ‘no’ for 
sterilised or ‘yes’ with a sterilisation date were assumed to be sexually entire on admission. 
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No cats had ‘yes’ for sterilised and a sterilisation date that was prior to the admission date. 
The pre-admission sterilisation status of all other cats was unable to be reliably determined. 
Outcomes were classified into four categories: adopted (purchased by a member of the 
public), euthanased (humanely destroyed), reclaimed (reclaimed or returned to original care-
giver), and other. The ‘other’ category comprised cats that escaped or were taken from the 
shelter without approval, cats that were transferred to another shelter or organisation, cats that 
were surrendered by an owner who later returned to reclaim the animal, cats that died 
unassisted within the shelter and cats whose outcome was unresolved when the data were 
extracted. These categories contained very small numbers of cats. Cats with unresolved 
outcomes (0.8%) were excluded from both univariable and multivariable analyses of risk 
factors for euthanasia in all chapters.  
Statistical analyses: 
All statistical analyses was performed using Stata SE/11 (StataCorp 2009) and WinPepi 
(version 10.5)(Abramson 2004). Specific statistical approaches for each study are outlined 
within the individual chapters of the current thesis. 
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Thesis Chapter 4 
Pilot study: Cat admissions to RSPCA shelters in 
Queensland, Australia: Description of cats and risk factors 
for euthanasia after entry 
 
Introduction 
The need for precise, clear and quantitative data from animal shelters has been substantiated 
throughout the scientific literature (Rowan 1991, Rowan 1992, Wenstrup and Dowidchuk 
1999, Slater 2001, Scarlett 2008, Marston 2009, Marsh 2010). The increase in shelters 
switching from paper-based hard-copy record keeping to computer-based information 
management presents a potential source of readily available information for scientific 
investigation. The opportunity to obtain and examine shelter admission and outcome data for 
consecutive years, for comparison across multiple locations is now a reality. The Australian 
RSPCA use the information collected on ShelterMate© for shelter management and record 
keeping purposes. To make use of such a large and varied dataset, it was important to 
understand that the information was not collected with the specific intention of answering 
research questions posed in this thesis.  It was also not realistic to collect research-specific 
data for so many shelters over an extended time period. Although utilising shelter data for 
reasons different to the original collection purpose had some inherent difficulties and 
limitations to navigate, this method presented an excellent opportunity to explore cat-specific 
shelter data over several years across a number of shelter localities. How data were recorded, 
what each variable actually meant to shelter staff, and how reliable data were all needed to be 
established in order to examine the data over a longer period and for multiple shelters. To 
investigate data integrity, conformity between shelters, and definitions of variables and to 
establish appropriate methodology for the larger study, a pilot study investigating multiple 
shelters across a single state for 2 years was undertaken. The results of this study were 
published and are presented below. 
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Discussion 
In developing appropriate methodology for the pilot study, the process highlighted which 
data were most reliable, which data should be included or excluded from the larger study, and 
which variables required further definition or explanation. 
The importance of defining variables and understanding the context in which data were 
collected was also highlighted through the pilot work. To make sense of the data and the 
results it proved important to investigate the terminology used, the definition of different 
terminology, and also the reason behind why each variable was captured on the database. In 
response to the identified need to clarify and define variables, an investigation of shelter 
policy and procedures was designed and executed, the wider results of which are reported in 
Chapter 7 of this thesis. 
Further limitations of the data were also identified; for example, when shelter staff entered 
information for individual animals, some variables (i.e. desexed or not on admission, feral, 
microchipped on admission) were not mandatory. This was also true for other variables that 
shelters may not see as important from an operational stand point, but are crucial for 
establishing meaningful patterns and problems in animal management (i.e. presence or 
absence of identification other than a microchip, reasons for surrender, reasons for 
euthanasia, health issues, etc). 
The pilot study demonstrated that data collected on cat microchip status and sterilisation 
status prior to admission were not entered into the ShelterMate database in an accurate and 
consistent way that allowed for inference of statistical relevance without reclassification. The 
pilot investigation concluded that the available microchip data was an inaccurate 
overestimation of cats microchipped prior to admission and regardless, very few reclaimed 
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cats were microchipped. A method for calculation of these variables was then developed for 
the purpose of the pilot study and further modified for use in the larger Australia-wide study.  
As more conclusive data for this variable were unable to be obtained, the variable 
‘microchipped prior to admission’ was not included in the larger study. Despite not being 
able to further investigate microchipping in the larger study, it was demonstrated that 
microchipping did not strongly impact reclaims in shelters for cats and further investigation is 
required. 
The pilot study identified that the variable ‘desexed prior to admission’ also posed some 
difficulties for interpretation; therefore a method for classifying this variable was developed. 
For the purposes of the pilot study, the methodology assumed that all cats with ‘no’ or no 
data recorded for ‘desexed prior to admission’ were sexually entire when admitted to a 
shelter. However, this methodology is limited as it categorises cats that could have potentially 
been either and failed to assign cats to categories that were mutually exclusive. To rectify this 
limitation, the methodology was modified for the larger study to only include cats with data 
recorded for the variable ‘desexed prior to admission’ in relevant calculations. Although this 
potentially means our calculations for the percentage of cats admitted to shelters that were 
desexed prior to admission are an overestimate, it was thought to be a more valid 
representation. 
The goodness of fit and predictive ability of the statistical model used in the pilot study to 
investigate risk factors for euthanasia was deemed a suitable approach to analysing this 
dataset.  
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Thesis Chapter 5 
PART A: Numbers and characteristics of cats admitted to 
RSPCA shelters in Australia and reasons for surrender. 
 
Introduction 
Although it can be argued that euthanasia is an essential humane option for very ill, injured, 
or feral cats unable to be rehabilitated as a domestic pet, many cats that are euthanased in 
shelters are socialised, healthy (or treatable) and therefore suitable for rehoming (Marston 
and Bennett 2009, Alberthsen, Rand et al. 2013). 
The owned domestic cat population in Australia is reported to be in decline (Baldock 2004) 
and approximately 90% or more of the owned population is reported to be sterilised (Reark 
Research Pty Ltd 1994, Toukhsati, Bennett et al. 2007, The Queensland State Govenment 
2010). Hence, a corresponding reduction in annual numbers of cats admitted to shelters and, 
therefore, a reduction in the percentage of cats euthanased might be expected. This prediction 
is not supported by available data, as Australian RSPCA shelters have reported no substantial 
change in numbers admitted or euthanased annually (RSPCA 2011) It seems that, despite 
attempts to control domestic cat populations, there has been limited success in reducing 
annual numbers of cat admissions and euthanasia in Australia (Marston 2009, Marston and 
Bennett 2009, RSPCA 2010). 
 A possible explanation for these data is that previous Australian research indicates the 
majority of cats entering shelters in the states of Queensland and Victoria are recorded as 
strays (Marston and Bennett 2009, Alberthsen, Rand et al. 2013). If the majority of cats 
admitted to shelters are truly stray, traditional programs to reduce the excess cat population 
that focus on reproductive control of owned cats (early age de-sexing, low cost de-sexing 
clinics and vouchers, responsible ownership promotion, etc) will have limited success in 
reducing annual numbers of cat admissions (Alberthsen, Rand et al. 2013). Knowing where to 
effectively focus management programs for cats is important because reducing the numbers 
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of cats entering shelters annually will potentially reduce the numbers of cats euthanased each 
year (Marsh 2010). In the U.S., a decrease in annual numbers of dogs euthanased in 
Californian animal care and control agencies between 1970 and 1995 was achieved almost 
entirely by reducing annual shelter intake numbers (Marsh 2010).  
Clearly, a thorough understanding of the complex problem of excess cats is required to 
determine where resources should be directed for maximum benefit (Rowan 1992). Detailed 
information on admission patterns to shelters on a national level, however, has not been 
previously reported in Australia. Identifying the sources and modes of cat admissions to 
shelters, the reasons for relinquishment in Australian shelters and admission patterns on a 
national level will help stakeholders create effective strategies to reduce cat entry to shelters. 
This information could also inform design of such strategies in other areas such as North 
America and the United Kingdom, and might assist in reducing the excess pet problem on an 
international scale. 
Australia is a socially, culturally, and geographically diverse (Australian Department of 
Foreign Affairs and Trade 2008) continent that covers approximately 7.69 million km² and 
supports a human population of approximately 22.7 million (Australian Bureau of Statistics 
2008). The legislative responsibility for the management of companion animals (primarily 
cats and dogs) in Australia lies with local government (Brown and Munckton 2008) within 
the country’s  six states (Queensland, New South Wales, Victoria, Western Australia, South 
Australia, Tasmania) and two territories (The Australian Capital Territory and The Northern 
Territory) and as such, variations in companion animal management are common. With 
relevance to the current study, the only Australian state or territory with mandatory desexing 
for cats is the Australian Capital Territory (all dogs and cats must be desexed by the age of 6 
months unless a specific breeding permit is held by the identified owner)(Centre for 
Companion Animals in the Community 2007). 
Chapter 4 outlined that there were potential protective risk factors for euthanasia that were 
not included in the pilot statistical model. The methodology for this chapter therefore built 
upon the initial study to include all states and to also examine cat admissions by calendar 
month and surrender reasons.  
The aims of this study were to describe the numbers and characteristics of cats entering 
Australian RSPCA shelters, and to describe reasons for cat surrender.  
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Methods 
Study overview: 
A retrospective study was conducted using data from cats entering RSPCA shelters in 
Australia as per Chapter 3 of this thesis. Data for all cats entering the shelters were collected 
from the database, and numbers and characteristics of cats and reasons for surrender 
described. 
Definitions: 
In addition to those described in Chapter 3, of cats admitted as owner-surrenders, surrender 
reasons, when available, were collected and grouped for comparison into general categories 
(Marston 2009): owner-related, behaviour, medical, age, humane, legal, and other. 
Statistical analyses: 
Associations between admission source and each of the binary descriptive variables 
(sterilised prior to admission, feral status and gender) were assessed using univariable logistic 
regression with Stata’s -xtmelogit- command, with clustering of outcome variables by shelter 
accounted for by fitting shelter as a random effect in each model. For these analyses, 
admission source categories were stray, owner-surrender, council (the three most common 
categories) and other (those cats not admitted by one of these three sources). Overall 
significance of admission source was assessed using likelihood ratio tests. Patterns of 
admission sources (stray, owner-surrendered, euthanasia request, returns, council, ambulance, 
humane officer, bequest, foster offspring, shelter offspring, transfer in, and no recorded 
admission) were compared between kittens and adult admissions using likelihood ratio chi-
square tests (Abramson 2004). Two-tailed exact binomial goodness of fit tests (Abramson 
2004) were used to assess whether the ratios of male and female cats entering shelters 
differed from 50:50. Comparisons by gender were performed separately for all cats, adult 
cats, and kittens, and only those cats with a recorded gender were included in these analyses. 
The analyses assessing ratios of male and female should be considered as approximate only, 
as the two-tailed exact binomial goodness of fit test did not account for clustering of 
admissions by shelter. The unit of analysis was the individual admission for all of these 
analyses. 
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Differences between states in patterns of numbers admitted on average to shelters by month, 
were assessed for both adult cats and kittens using linear regression with shelter fitted as a 
random effect, using the –xtreg- command in Stata, version 11.2 (StataCorp 2009), with 
maximum likelihood estimation. We tested for interactions between calendar month (i.e. 
January through to December) and shelter alone and then within state after simultaneously 
fitting each as fixed effects. The unit of analysis was the shelter-month; data from one month 
from one shelter constituted a shelter-month. December (month 12) was used as the reference 
group in this analysis, as this month had the highest number of cats admitted for the study 
period overall. Numbers admitted were log-transformed before analysis so that differences 
between proportional patterns for each state could be assessed. Co-efficients were further 
exponentiated to determine estimates of the proportional pattern of monthly admissions 
within shelters as geometric means. 
Results 
A total of 191,512 individual cats were admitted 195,387 times to the 33 Australian RSPCA 
shelters and six friends of the RSPCA groups between 1st July 2006 and 30th June 2010. The 
majority of cats (191,512) were admitted to a shelter only once. However 3,620 (2%) cats 
were admitted twice, 230 three times, 19 cats four times, three cats five times, one cat six 
times and one cat had a total of seven admissions. Multiple admissions for the same cat were 
detected based on microchip data; all cats rehomed by the shelter after an initial admission 
were microchipped before leaving the shelter and only cats that were microchipped and 
reclaimed were able to be identified as re-admissions. Some cats may have been admitted 
more than once; however, if they were reclaimed and not microchipped this would not have 
been recorded.  The total number of admissions to RSPCA shelters each year was relatively 
consistent throughout years 2-4 (2007/2008 to 2009/2010) ranging from 52,976 to 52,617 
admissions.  
Of all admissions, 47% were recorded as adult cats and 53% as kittens (Table 5.1a). The 
proportion of cat admissions that were kittens and adults differed by age-group but did not fit 
the expected trend that the greatest proportion of kittens would occur in the age-group with 
the broadest age definition, indicating that factors other than age also affect the proportion of 
kittens to adults. More kittens than adults were admitted in age-group 1 (kittens = <3 months; 
53% were kittens) and age-group 4 (kittens = <12 months; 64% kittens), equal proportions 
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were admitted in age-group 3 (kittens = <6 months; 50% kittens), and less were kittens in 
age-group 2 (kittens =<4 months; 40%) (data not shown). 
Of all admissions with a recorded gender (87% of all admissions), 52% were female and 48% 
male. This was significantly different from the expected 50:50 gender proportion (P<0.001). 
This overrepresentation of female cats was evident for kittens and adult cats, and within each 
age-group. 
Breed was recorded for all admissions and domestic short haired cats were the most common 
breed category (79%). This was true for adult cats and kittens. Very few adults (8%) or 
kittens (2%) were recorded as pure breed. 
Coat colour was recorded for 99% of admissions, with the most common coat colours being 
tabby (34%), followed by black (26%) and tortoiseshell (11%).  This order of predominance 
of coat colour was consistent over age categories (adult cats and kittens, and within each age-
group). 
Admission source 
Admission source was recorded for every cat admission. The proportions of cats admitted for 
each mode of admission were similar in each year of the study period. The majority (81%) of 
all admissions were from the general public. Of these, 58% were strays and 39% owner-
surrendered (Table 5.1a). Authorised personnel accounted for 18% of all admissions, of 
which most (71%) were from municipal councils (Table 5.1a).  
Most (84%) kitten admissions were from the general public, of which 62% were stray and 
37% were owner-surrendered. Similarly, for adult cat admissions, most (75%) were from the 
general public; however, the proportion for strays (53%) and owner-surrendered (43%) were 
more similar than for kittens (Table 5.1a). A higher percentage of adult cats (24%) were 
admitted by authorised personnel compared to kittens (14%). Regardless of age, the largest 
proportion of authorised personnel admissions were from municipal councils (Table 5.1a). 
Gender ratios differed between admission sources. Proportions of cats that were female 
exceeded 50% for cats admitted as strays (52%), owner-surrender (55%), by a humane officer 
(53%), euthanasia request (57%), or as a return (52%). In contrast, the proportion of cats that 
were male exceeded 50% for cats admitted as ambulance admissions (54%), and for cats born 
in shelter (52%). Of cats transferred in or admitted by a municipal council, 50% were male 
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and 50% female. There was little difference between the proportions of kittens that were male 
and female amongst those admitted as strays or owner-surrenders within every age-group.  
Table 5. 1a:Distributions of cat admissions to 39 RSPCA shelters between June 2006 and July 2010 by 
admission mode and age. 
  All cats pooled  
Admission mode Total Adult  Kitten 
General Public 156695 (81%) 68658 (75%) 88037 (84%) 
Overall Of general public Overall Of general public Overall Of general public 
Stray 91293 (47%) 91293 (58%) 36690 (40%) 36690 (53%) 54603 (52%) 54603 (62%) 
Owner-surrender 61755 (32%) 61755 (40%) 29228 (32%) 29228 (43%) 32527 (31%) 32527 (37%) 
Euthanasia request 1837 (1%) 1837 (1%) 1587 (2%) 1587 (2%) 250 (0%) 250 (0%) 
Returns 1810 (1%) 1810 (1%) 1153 (1%) 1153 (2%) 657 (1%) 657 (1%) 
Authorised Personnel 35803 (18%) 21626 (24%) 14177 (14%) 
Overall 
Of authorised 
personnel Overall 
Of authorised 
personnel Overall 
Of authorised 
personnel 
Council 25408 (13%) 25408 (71%) 14639 (16%) 14639 (68%) 10769 (10%) 10769 (76%) 
Ambulance 6407 (3%) 6407 (18%) 4271 (5%) 4271 (20%) 2136 (2%) 2136 (15%) 
Humane officer 3988 (2%) 3988 (11%) 2716 (3%) 2716 (13%) 1272 (1%) 1272 (9%) 
Other 2889 (1%) 701 (1%) 2188 (2%) 
Overall Of other Overall Of other Overall Of other 
Born in shelter 1568 (1%) 1568 (54%) 52 (0%) 52 (7%) 1516 (1%) 1516 (69%) 
Transfer In 1321 (1%) 1321 (46%) 649 (1%) 649 (93%) 672 (1%) 672 (31%) 
Total 195,387 90,985 (47%) 104,402 (53%) 
Feral 
Cats categorised as feral accounted for only 10% of all cat admissions to RSPCA shelters in 
Australia (Table 5.2a). This was consistent throughout the study period. When separated by 
age, a higher percentage of adult cats (12%) than kittens (8%) were categorised as feral 
(Table 5.2a). Of those cats classified as feral, the largest proportion were strays (61%) 
followed by council admissions (19%) and owner-surrenders (11%). However, when 
examining the percentage of cats that were feral by admission category, ambulance 
admissions had the highest percentage that were feral (23%). Council admissions had the next 
highest percentage (15%), followed by strays (13%) (Table 5.2a). The odds of council cat 
admissions being feral were 1.5 (95% CI 1.4 to 1.6) times higher than for stray admissions 
(P<0.001). As might be expected, owner-surrenders had much lower odds of being 
categorised as feral compared to stray admissions (OR 0.2, 95% CI 0.2 to 0.2; P<0.001).  
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Table 5. 2a: Numbers and percentages of cat admissions to 39 RSPCA shelters between June 2006 and 
July 2010 that were categorised as feral by admission mode and age. 
*Number and percentage of cats by admission mode that were feral 
Admission mode Total Adults Kittens 
General Public 12088 (9%) 5819 (10%) 6269 (8%) 
  Stray 10163 (13%) 4876 (16%) 5287 (12%) 
  Owner-surrender 1794 (3%) 840 (3%) 954 (3%) 
  Euthanasia Request 112 (7%) 88 (6%) 24 (11%) 
  Returns 19 (1%) 15 (1%) 4 (1%) 
Authorised Personnel 4480 (16%) 3204 (19%) 1276 (11%) 
  Council 3161 (15%) 2311 (19%) 850 (9%) 
  Ambulance 1038 (23%) 645 (21%) 393 (28%) 
  Humane Officer 281 (11%) 248 (14%) 33 (5%) 
Other 42 (2%) 22 (4%) 20 (1%) 
  Born in Shelter 14 (1%) 1 (2%) 13 (1%) 
  Transfer In 28 (3%) 21 (5%) 7 (1%) 
All feral admissions pooled 16610 (10%) 9045 (12%) 7565 (8%) 
* I.e. of cats that were admitted as stray, 13% were categorised as feral. 
Sterilisation status 
Overall, only 55% of cat admissions were able to be categorised as being either spay/neutered 
or sexually entire prior to admission (Table 5.3a). Of categorised cats, 36% were recorded as 
sterilised prior to admission; 50% of these were each gender (Table 5.3a). When examined by 
year, the percentage of cats with a recorded sterilisation status (sterilised or entire) that were 
sterilised prior to admission, decreased during the study period, from 40% sterilised in 07/08 
to 32% in 09/10. When separated by age, a higher percentage of adult cats were categorised 
as sterilised prior to admission (50%) than kittens (22%) (Table 5.4a). As expected, as the age 
definition of kitten admissions increased in each age-group, so did the percent sterilised prior 
to admission. 
Of cats admitted to a shelter as an owner-surrender, 64% of adults and 27% of kittens had 
been sterilised prior to admission (Table 5.4a). In comparison, 39% of council admissions, 
and 24% of stray admissions were recorded as sterilised prior to admission. Overall, owner-
surrendered cats had 2.6 (95% CI 2.5 to 2.7; P<0.001) times higher odds of being sterilised 
prior to admission, relative to stray admissions. Council admissions had only modestly higher 
odds of being sterilised prior to admission relative to stray admissions (OR 1.6, 95% CI 1.5 to 
1.7; P<0.001).
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Table 5. 3a: Numbers and percentages of cats admitted to 39 RSPCA shelters between June 2006 and July 2010 that were categorised as sterilised or entire prior to 
admission by age and gender 
All cats pooled Adult Kitten 
Female Male Total Female Male Total  Female Male Total  
% of admissions with sterilisation status recorded 58% 62% 55% 62% 71% 60% 54% 54% 51% 
Sterilised 19589 (38%) 19317 (39%) 39041 (36%) 13836 (50%) 13370 (51%) 27297 (50%) 5753 (24%) 5947 (25%) 11744 (22%) 
Entire 32159 (62%) 30618 (61%) 68815 (64%) 13569 (50%) 12870 (49%) 27233 (50%) 18590 (76%) 17748 (75%) 41582 (78%) 
Total 89,159 80,954 195,387 44,059 37,167 90,985 45,100 43,787 104,402 
 
Table 5. 4a: Distribution of cat admissions that were categorised as sterilised prior to admission to 39 RSPCA shelters between June 2006 and July 2010 by 
admission mode and age. 
  *Number and percentage of cats by admission mode that were sterilised prior to admission 
Admission source Total Adult Kitten 
General Public 31473 (36%) 22150 (52%) 9323 (21%) 
Stray 10856 (24%) 6845 (35%) 4011 (16%) 
Owner-surrender 18954 (47%) 13826 (64%) 5128 (27%) 
Euthanasia Request 863 (69%) 861 (77%) 2 (1%) 
Returns 800 (80%) 618 (87%) 182 (65%) 
Authorised Personnel 7272 (39%) 4991 (43%) 2281 (31%) 
Council 5459 (39%) 3419 (42%) 2040 (34%) 
Ambulance 1212 (36%) 1083 (44%) 129 (14%) 
Humane Officer 601 (40%) 489 (45%) 112 (28%) 
Other 296 (20%) 156 (48%) 140 (12%) 
Born in Shelter 115 (14%) 8 (35%) 107 (13%) 
Transfer In 181 (28%) 148 (49%) 33 (10%) 
Total 39041 (36%) 27297 (50%) 11744 (22%) 
 * i.e. of cats that were admitted as stray, 24% were categorised as sterilised prior to admission.
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Surrender reasons 
Of all admissions, 81% had a reason for surrender provided. Of those surrenders with a 
reason provided, the majority of surrenders were for owner-related reasons (91%). This was 
true for all admissions combined and within adult and kitten admissions separately 
(regardless of age-group) (Table 5.5a). The percentage of admissions surrendered for owner-
related reasons was higher for kittens (95%) than adults (87%) (Table 5.5a). Of admissions 
surrendered for owner-related reasons, the most frequently cited reason was for 
accommodation restrictions (pets not allowed) (21%) followed by too many animals (18%) 
(Table 5.5a). When examining owner-related reasons for surrender by age, accommodation 
restrictions were the most common for adult cats (36%), while ‘own litter’ was more likely 
for kittens  (28%). This implies owners could not find homes for kittens bred from a cat they 
identified as their own (Table 5.5a). An additional 16% of kitten admissions surrendered for 
owner-related reasons were classified by the owner as unwanted and a further 22% were 
surrendered because of too many animals. Thus, of kitten admissions for owner-related 
reasons, approximately 66% were surrendered because the kitten(s) were in excess of the 
numbers of cats desired by the owner. 
Interestingly, behaviour accounted for only 4% of all surrenders. Of all cats surrendered for 
behavioural reasons, the most common were for inappropriate elimination (22%), aggressive 
behaviour (21%) and for being unfriendly and un-socialised (20%). A higher percentage of 
adult cats (7%) were surrendered for behavioural reasons than kittens (1%) (Table 5.5a). 
Inappropriate elimination was the most common cause of surrender for behavioural reasons 
in both adults and kittens, with unfriendly/un-socialised behaviour and aggression also 
prominent. 
Other reasons for surrender were due to legal requirements (2%), cat health (1%), cat age 
(1%) and humane reasons (1%). The most frequent health reasons were for unspecified 
illness (48%) or other unspecified medical reason (22%), followed by cancer (14%). Of cats 
surrendered for age-related reasons, old age was by far the most common (78%) (Table 5.5a). 
Very few (<1%) kittens were surrendered because of health or age-related reasons. 
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Table 5. 5a: Distribution of owner-surrendered cats to 39 RSPCA shelters between June 2006 and July 
2010 by age category and surrender reason. 
Surrender reason *Total **Adult ***Kitten 
Owner-related 45009 (91%) 19598 (87%) 25411 (95%) 
Owner   12 (0%) 9 (0%) 3 (0%) 
Accommodation  9615 (21%) 7111 (36%) 2504 (10%) 
Too Many Animals 8246 (18%) 2611 (13%) 5635 (22%) 
 Own Litter 7618 (17%) 438 (2%) 7180 (28%) 
Unwanted 6014 (13%) 1827 (9%) 4187 (16%) 
Cannot Afford 5174 (11%) 2223 (11%) 2951 (12%) 
Unable To Provide Care 2798 (6%) 1991 (10%) 807 (3%) 
Abandoned Animal 1995 (4%) 846 (4%) 1149 (5%) 
Allergy 1515 (3%) 1043 (5%) 472 (2%) 
Relationship 687 (2%) 509 (3%) 178 (1%) 
Deceased 561 (1%) 493 (3%) 68 (0%) 
New Baby 452 (1%) 336 (2%) 116 (0%) 
Kids No Good With Animal 100 (0%) 47 (0%) 53 (0%) 
Unwanted gift 80 (0%) 22 (0%) 58 (0%) 
Pregnant 73 (0%) 52 (0%) 21 (0%) 
Cannot Find Alternate Home 26 (0%) 11 (0%) 15 (0%) 
Too Vocal 16 (0%) 13 (0%) 3 (0%) 
Impulse Buy 11 (0%) 1 (0%) 10 (0%) 
Sheds too much 8 (0%) 8 (0%)  (0%) 
Too big 4 (0%) 4 (0%)  (0%) 
Fearful 3 (0%) 3 (0%)  (0%) 
Wrong Sex 1 (0%)  (0%) 1 (0%) 
Behaviour 1834 (4%) 1507 (7%) 327 (1%) 
Behaviour 109 (6%) 98 (7%) 11 (3%) 
Inappropriate Elimination 410 (22%) 324 (21%) 86 (26%) 
Aggression 385 (21%) 333 (22%) 52 (16%) 
Unfriendly/Unsocialised 365 (20%) 282 (19%) 83 (25%) 
 Not Good With Children 172 (9%) 146 (10%) 26 (8%) 
Predation 131 (7%) 121 (8%) 10 (3%) 
Destructive 76 (4%) 64 (4%) 12 (4%) 
Hyperactivity 64 (3%) 31 (2%) 33 (10%) 
Escapes 57 (3%) 48 (3%) 9 (3%) 
Fearful 31 (2%) 29 (2%) 2 (1%) 
Anxiety 24 (1%) 23 (2%) 1 (0%) 
Biting 10 (1%) 8 (1%) 2 (1%) 
Legal 1044 (2%) 375 (2%) 669 (2%) 
Medical 542 (1%) 419 (2%) 123 (0%) 
Medical   121 (22%) 97 (23%) 24 (20%) 
Illness 260 (48%) 197 (47%) 63 (51%) 
Cancer 77 (14%) 61 (15%) 16 (13%) 
Injury 62 (11%) 44 (11%) 18 (15%) 
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Allergy 6 (1%) 4 (1%) 2 (2%) 
Feline Immunodeficiency Virus  Positive 4 (1%) 4 (1%)  (0%) 
   Urinary Tract Infection 4 (1%) 4 (1%)  (0%) 
Hair loss 3 (1%) 3 (1%)  (0%) 
Surgical problems 3 (1%) 3 (1%)  (0%) 
Blind 2 (0%) 2 (0%)  (0%) 
Age 393 (1%) 308 (1%) 85 (0%) 
Too Old 308 (78%) 306 (99%) 2 (2%) 
Too Young 85 (22%) 2 (1%) 83 (98%) 
Humane 346 (1%) 239 (1%) 107 (0%) 
 Rescued from neglect 164 (47%) 83 (35%) 81 (76%) 
Pets in Crisis 137 (40%) 121 (51%) 16 (15%) 
Welfare Boarding 37 (11%) 31 (13%) 6 (6%) 
seized by RSPCA 8 (2%) 4 (2%) 4 (4%) 
Inter agency transfer 225 (0%) 131 (1%) 94 (0%) 
* For total admissions 81% of owner-surrenders had a given surrender reason ** For adult 
admissions 79% of surrenders had a given surrender reason *** For kitten admission 83% of 
surrenders had a given surrender reason 
Seasonal patterns in numbers of admissions 
Cats were admitted every month throughout the study period; however, there was a distinct 
peak in numbers admitted per month from November through to April (late spring to autumn; 
Figure 5.1a). Of all cat admissions over the 4 year study period, the month with highest 
arithmetic mean number of cat admissions was December (5,940 mean cat admissions). 
Lowest mean numbers were in the cooler months of late winter/early spring, with August 
(2,372 mean cat admissions) being the month of lowest admissions (Figure 5.1a; Table 5.6a).  
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Figure 5. 1a: Mean numbers of cats admitted per RSPCA shelter per month between June 2006 and July 
2010 by age category and calendar month of admission. 
 
Table 5. 6a. Ratios of geometric mean numbers of cats admitted per shelter to 39 RSPCA shelters 
between June 2006 and July 2010 by calendar month 
Calendar month 
Ratios of geometric mean numbers admitted per 
shelter 
P Estimated ratio (95% CI) 
January 0.93 (0.80 to 1.06) 0.278 
February 0.85 (0.74 to 0.98) 0.024 
March 0.89 (0.77 to 1.02) 0.094 
April 0.83 (0.72 to 0.95) 0.007 
May 0.75 (0.65 to 0.86) <0.001 
June 0.61 (0.53 to 0.70) <0.001 
July 0.50 (0.43 to 0.57) <0.001 
August 0.42 (0.36 to 0.48) <0.001 
September 0.45 (0.39 to 0.52) <0.001 
October 0.62 (0.54 to 0.71) <0.001 
November 0.86 (0.75 to 0.99) 0.032 
December Reference group     
 
For adult cats, there was minimal difference between the arithmetic mean numbers admitted 
in December (2,052 mean adult cat admissions) and September, the month with the lowest 
mean number of adult cat admissions (1,726 mean adult cat admissions) (Figure 5.1a). Adult 
cat admissions were relatively constant throughout the study with minimal differences 
between months in mean numbers admitted, with the exception of Western Australia and the 
Northern territory (Figure 5.2a.a). Mean numbers of adult cats admitted did not differ 
significantly between months (P=0.445) and among adult cats, both pooled and within 
individual states, mean numbers admitted per month did not conform to any particular 
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pattern. Western Australia demonstrated a prominent increase in adult admissions from June 
to November. In the Northern Territory, the mean number of cat admissions was markedly 
higher in all months compared to December (Figure 5.2a).     
The highest monthly arithmetic mean number of kitten admissions was in December (3,888) 
and the lowest mean was in August, with only 562 mean kitten admissions recorded (Figure 
5.1a). In contrast to adult admissions, mean kitten numbers admitted differed statistically by 
month (P<0.001), and exhibited a distinct and markedly similar seasonal pattern, regardless 
of age definition and state, with the exception of the Northern Territory (Figure 5.2a and b). 
Most kittens were admitted between October through to April (late spring, summer and early 
autumn) with a distinct dip in admissions from May to September (late autumn, winter and 
early spring) (Figure 5.2a andb). This pattern in admissions was so strong that it was the 
driving force behind the observed seasonal pattern for all cats pooled. Similar to adult 
admissions, the mean number of kitten admissions in the Northern Territory was much higher 
in all other months compared to December than any other state and did not display a seasonal 
dip in mean admissions (Figure 5.2a andb). 
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*For example, the geometric mean number of adult cats admitted per shelter in Northern 
Territory in January was 1.7 times higher than that in December. 
Figure 5. 2a & b: Ratios of geometric mean numbers of cats admitted per RSPCA shelter per month for 
January (1) to November (11) relative to December (12) by state.* 
Discussion 
One of the most important findings of this study was that most cats (80%) were presented to 
shelters by members of the general public as either a stray or as an owner-surrendered cat.  
This finding indicates that strategies to reduce cat admissions to shelters need to target the 
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general public. However, they need to be optimised for the two different cat populations: 
stray and owned, because strategies aimed at owned cats may not be effective for stray cats.  
General public cat admissions in our study (80%) were higher than reported from two shelters 
in South Australia -  69% of 13,300 cats – and from a large feline-only shelter in Melbourne, 
Victoria – 55% of 15,206 cats (37% public stray, 18% owner-surrendered) (Marston 2009, 
Marston and Bennett 2009). This may reflect the types of shelters studied, as cat admissions 
have been found in the U.S. to be influenced by the type of shelter operation. For example, 
the Humane Society of the United States (HSUS) reports mostly general public admissions 
(both stray and owned), while municipal pounds have predominately authorised personnel 
admissions (Moulton, Wright et al. 1991, Shore and Girrens 2001). RSPCA shelters in 
Australia can perform both functions (some shelters also run a municipal pound under 
contract from local municipal councils). 
Stray cats presented by members of the general public accounted for the greatest proportion 
of cats being admitted - most kittens (62%) and just over half (53%) of adults. Few cats 
(10%) were classified as feral, and therefore presumably most stray cats had contact with 
humans on a regular basis. This information is important because if stray cats are truly un-
owned, then strategies aimed at owners and owned cats will have little effect on the largest 
portion of shelter admissions (Alberthsen, Rand et al. 2013) 
A reasonable portion (35%) of stray adult cats were categorised as being sterilised prior to 
admission, indicating that at least a third had been owned previously. Semi-owned cats have 
been described in the literature as cats that are provided some care, but are not taken 
responsibility for by an identified person (Toukhsati, Bennett et al. 2007). Australian research 
on community attitudes and beliefs towards cats found that 22% of phone survey respondents 
admitted to feeding a cat that they did not own, while 33% claimed to own a cat (Toukhsati, 
Bennett et al. 2007). In the U.S. it is estimated that 44% of the cat population is semi-owned 
(Slater 2005) and a study that surveyed 177 people in Brooklyn, New York, found that 22% 
of respondents fed a free-roaming cat (Haspel and Calhoon 1990).  However, it remains 
unknown how many people or households engage in semi-ownership practices on a national 
level in both Australia and the U.S.  
The idea of  a semi-owned sub-population of cats in the community being at least partly 
responsible for keeping shelter admissions high is supported by the reported  high spay or 
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neutering levels of owned cats in the Australian community (McHarg, Baldock et al. 1995, 
McMurray 2004, The Queensland State Govenment 2010); reports of decreasing cat 
ownership throughout Australia (Baldock, Alexander et al. 2003, Baldock 2004, Australian 
Companion Animal Council 2009); and the finding that the majority of cat admissions (81%) 
were presented to shelters by members of the general public but only a minority were 
classified as feral. Understanding semi-owned cat populations and their interactions with 
humans in the community is essential when formulating and implementing strategies to 
reduce shelter admissions. 
Although most cats classified as feral were stray, a portion of feral cats were admitted as 
owner-surrenders (6%) for owner-related reasons rather than behaviour (as would be 
expected if the cat was truly feral). This indicates that the evaluation of cats as feral is 
possibly inaccurate, as previously suggested by Alberthsen, Rand et al. (2013). The 
classification of cats as feral in the RSPCA shelters included in this study was based on a 
subjective behavioural assessment and therefore what constitutes a stray or feral cat often 
differs between shelters and even within shelters, depending on the experience, training and 
opinions of the person performing the assessment (Jarmen and Van der Lee 1993, Slater, 
Miller et al. 2010, Alberthsen, Rand et al. 2013). Cat behaviour and disposition when 
admitted to a shelter varies considerably and there is currently no validated measure for 
determining a truly un-socialised and feral cat from a frightened pet cat (Dybdall, Strasser et 
al. 2007, Slater, Miller et al. 2010). Further to this, one study found that owner-surrendered 
cats displayed higher behavioural measures of stress than stray cats on admission to shelters 
(Dybdall, Strasser et al. 2007).  A nationwide U.S. study that examined the methods used by 
welfare organisations to evaluate and categorise cat admissions found that the shorter the 
holding period the higher the risk of mis-identification. Further investigation into the 
development of a standardised and validated procedure for identifying truly feral cats would 
help to minimize euthanasia and mis-identification. (Slater, Miller et al. 2010). This is 
particularly pertinent, as cats that are categorised as feral are legally (in most localities) 
exempt from the usual holding periods and able to be euthanased immediately. 
Overall, owner-surrender was the second most common mode of cat admission to shelters, 
comprising 32% of all admissions -: 32% for adults and 31% for kittens. Surrender reasons 
given for cats relinquished to Australian RSPCA shelters in this study indicate that most 
relinquishments are due to owner-related reasons. Only a few cats were surrendered for 
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reasons related to the animal, such as behaviour, health, and age. The most commonly cited 
owner-related reason for the surrender of a cat to an RSPCA shelter was for accommodation-
related reasons. This is consistent with previous Australian research (Marston and Bennett 
2009). 
 In the U.S., human-related factors, particularly moving, are also reported as prominent 
reasons for the relinquishment of pet cats (Miller, Staats et al. 1996, Salman, New et al. 1998, 
Shore, Petersen et al. 2003). In two studies, moving was ranked as the most common or third 
most common reason (Miller, Staats et al. 1996, Salman, New et al. 1998). As in most 
developed countries, the population of Australia is moving away from rural communities into 
urban areas and cities, with unit and apartment living becoming more popular. Many body-
corporate by-laws in Australia do not allow for pets to be kept in rental properties. This may 
be having a substantial impact on people’s ability to maintain care for their cat, and could be 
a causal factor behind the reported decline in cat ownership in Australia (McHarg, Baldock et 
al. 1995, Australian Companion Animal Council 2009).  
A nationwide U.S. study that examined the availability of ‘pet-friendly’ rental 
accommodation reported that 52% of landlords surveyed allowed cats, although most 
imposed some sort of restriction, limitation or additional ‘pet deposit’ charge (Carlisle-Frank, 
Frank et al. 2005). It was found that, overall, tenants with pets in ‘pet-friendly’ rental 
accommodation stayed significantly longer than those occupying rental accommodation that 
prohibited pets. These results indicate that ‘pet-friendly’ accommodation may be more 
profitable in the long term than accommodation that prohibits pets. If the availability of ‘pet-
friendly’ rental accommodation were increased, the surrender of many cats might be 
prevented, and additional homes for other unwanted and excess cats would potentially 
become available.  
Surprisingly, behaviour accounted for very few cat surrenders in our study (4% overall). 
Other Australian research investigating 27,511 cat admissions to the South Australian 
RSPCA  and Animal Welfare League (AWL) shelters over a two year period reported that 
only 3.7% of surrenders were for behavioural reasons (Marston 2009). An identical result 
(3.7% of cats surrendered for behavioural reasons) was also reported by Marston and Bennett 
(2009) in an analysis of 15,206 cat admissions to a Melbourne cat shelter in Victoria. 
However, unlike our study and others conducted in Australia, cat behaviour accounts for a 
large portion of relinquishments in the U.S. (Miller, Staats et al. 1996, DiGiacomo, Arluke et 
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al. 1998, Salman, New et al. 1998, Scarlett, Salman et al. 1999, New, Salman et al. 2000, 
Salman 2000). For example, in a study involving owners of 1,409 cats surrendered to 12 U.S. 
shelters, it was reported that 33.2% of cats were relinquished for behavioural issues (Salman, 
New et al. 1998). Another study investigating pet surrenders to the  Ohio Humane Society of 
the United States, reported that 14% of 3,263 cats were relinquished due to unfavourable 
behaviour (Miller 1996).  
These differences between studies may be attributable to the limited recordable options for 
surrender reasons available in our study. In a study involving interviews with people 
surrendering pets (48% were cats) to a private shelter in Boston, Massachusetts, it was 
established that reasons associated with the decision to surrender a pet were complex. Often 
there are several reasons or more contributing to the final decision for an owner to surrender a 
cat, despite only one, simple reason being supplied to shelter workers (DiGiacomo, Arluke et 
al. 1998). Other US studies support this suggestion:57.2% of owners had more than one 
reason, and up to five separate reasons for  relinquishment of pet cats to 12 U.S. animal 
shelters (Salman, New et al. 1998, Scarlett, Salman et al. 1999). It has been proposed that 
some owners surrender cats for behavioural reasons, but report a different reason because 
they believe the animal will have a better chance of being re-homed (Miller 1996, 
DiGiacomo, Arluke et al. 1998, Irvine 2003). Another factor which might have contributed to 
the low number of people reporting behavioural problems as a reason for surrender is that 
many people surrendering a pet experience feelings of guilt (Shore 2005), and attributing the 
reason to something beyond their control, such as accommodation issues, might help deflect 
blame from the relinquisher and from the pet (Shore, Petersen et al. 2003).  
Interestingly, many (66%) surrendered kittens (regardless of age definition) were surrendered 
for simply being in excess (own litter, too many cats, unwanted). This, and the fact that more 
than half of all admissions were identified as a kitten, indicates that, despite attempts to 
promote spay and neutering of owned cats, over-breeding is still a causal factor behind 
shelter admissions. In Australia, it has been reported that greater than 93% of owned cats are 
sterilised (Baldock, Alexander et al. 2003, Baldock 2004, The Queensland State Govenment 
2010). Despite this, there has been no overall decrease in shelter cat admissions to RSPCA 
shelters and the percentage of total cats in our study that were sterilised prior to admission 
decreased with each year throughout the study period. The overall admission number did not 
decrease over time, nor did the proportion of cats admitted as stray or owner-surrender 
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change. It is unclear from this study why the percentage of cats categorised as sterilised prior 
to admission decreased annually. This finding could suggest a number of possibilities: spay 
and neutering messages may not be reaching owners; sterilisation of owned cats may be 
occurring after a litter or more is produced; or reports on the number of owned cats sterilised 
may not provide a true representation of the owned cat population in Australia.  
As female cats can have their first oestrus from 3.5 months of age (Griffin 2001a, Griffin 
2001b), delaying sterilisation of cats may be a serious problem for the management of the 
domestic cat population (Manning and Rowan 1992, Marsh 2010). Approximately 45% of 
sterilised cats in Massachusetts, U.S. were reportedly sterilised after 12 months of age, and 
the  number of kittens born to cats that were eventually sterilised was not significantly 
different from those born to cats that remained sexually entire (Manning and Rowan 1992). 
Other investigations have revealed that 5% of owned male cats and 13-20% of owned female 
cats were known by owners to have produced at least 1 litter before they underwent 
sterilisation (Toukhsati, Bennett et al. 2007, Marsh 2010). Only 47% of owner-surrendered 
cats (64% adults) in our study were categorised as being sterilised prior to admission. 
Similarly, Marston (2009) reported that, of all cats admitted to three shelters in South 
Australia between July 2007 and June 2009, 25% were reportedly sterilised overall and, of 
those cats surrendered by an identified owner, 42% were recorded as being sterilised 
(Marston 2009).  Another Australian study that investigated 15,206 cat admissions to a single 
shelter in Melbourne, reported only 12.8% of owner relinquished cats were sterilised prior to 
admission (Marston and Bennett 2009). The results from these different studies suggest that 
delayed sterilisation may play an important role in maintaining the excess cat problem. 
Ensuring cats are sterilised before they are able to reproduce will continue to be an important 
strategy in reducing the number of excess and unwanted kittens admitted to shelters in 
Australia and the U.S. (Marsh 2010, White, Jefferson et al. 2010). Many relinquished animals 
have visited a veterinarian prior to relinquishment (Salman, New et al. 1998). Therefore, 
veterinarians could play a more prominent role in reducing cat admissions to shelters. This 
includes participating in routine early-age spay or neutering of kittens, and assisting in and 
educating their clients about the importance of cat sterilisation and responsible pet ownership 
(Marsh 2010). As a minority of veterinarians in Australia are trained in early-age spay or 
neutering techniques, and many veterinarians are reluctant to participate in this practice, it 
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would be appropriate for professional organisations and universities to provide education and 
training to rectify this deficiency (Marsh 2010, Alberthsen, Rand et al. 2013). 
 Only 55% of all admissions in our study had a recorded sterilisation status on admission, and 
of these, 36% of all cats and 50% of adults were sterilised. These figures are higher than 
those previously reported from the U.S. and Australia. In the U.S., only 9-13% of cat 
admissions were reported to be sterilised on admission (Shore and Girrens 2001, Bartlett, 
Bartlett et al. 2005). Australian studies have reported 3% (Marston and Bennett 2009),13% 
(Alberthsen, Rand et al. 2013), and 25% (Marston 2009) of cats were recorded as sterilised  
on admission. However, most of these U.S. and Australian studies did not specify if the 
percentage calculations included or excluded cats of unknown sterilisation status, rendering 
comparisons with the present study meaningless. Shore and Girrens (2001) reported that 
shelter staff did not always collect sterilisation data, resulting in only about half of all 
admissions being able to be categorised, as found in the present study. Regardless of the 
method employed to calculate the percentage sterilised prior to admission, if data is not 
collected accurately then it is possible that all published spay or neutering figures are over or 
under-reported. 
The lower than expected percentage of cats sterilised in our study, even in jurisdictions that 
have mandatory sterilisation, and the fact that more than half (53%) of all cat admissions 
were under the age of 12 months, indicate that excess breeding of cats – both owned and 
unowned – is a major contributor to shelter admissions in Australia. Sterilisation clearly plays 
a significant role in excess cat management, both nationally and internationally. A recent 
U.S. study demonstrated a significant decrease in cat admissions and euthanasia at local 
shelters after a government-funded sterilisation initiative was introduced (White, Jefferson et 
al. 2010). Indeed, mandatory spay or neutering has often been considered by welfare groups, 
government and councils as a possible legislative requirement, to be introduced with the 
intention of reducing the cat population and therefore the number of cat admissions to 
shelters (Marsh 2010). The lower than expected percentage of cats sterilised in our study, 
even in jurisdictions that have mandatory sterilisation, and the fact that more than half (53%) 
of all cat admissions were under the age of 12 months, indicate that excess breeding of cats – 
both owned and unowned – is a major contributor to shelter admissions in Australia. 
The outcomes of our study also indicate that, while adult cat admissions remain constant 
throughout the year, kitten admissions are seasonal, with a distinctive peak between 
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November and April (typically the warmer months in the southern hemisphere). This was true 
even after accounting for the differences in the definition of kittens between states, and 
clustering by individual shelters. Seasonal patterns with a notable peak in kitten admissions in 
the warmer months have been reported in other studies in the southern hemisphere (Rinzin, 
Stevenson et al. 2008, Marston 2009, Marston and Bennett 2009). This is important 
information to consider for sterilisation campaigns and social marketing messages, which 
may need to be intensified in cooler months (May through August) prior to the feline 
breeding season. 
Limitations of this study: 
Some caution is required in interpreting these results and extrapolating to other locations. The 
most obvious limitation of this study is that data are limited to Australian RSPCA shelters. In 
some localities, council pounds and other welfare organisations’ animal shelters are also in 
operation, often in close proximity to shelters included in this study. As the RSPCA is the 
largest and most widespread organisation operating animal shelters in Australia, and has 
available data, it arguably provides the best representation of the cat population entering 
shelters nationally. A study of this magnitude has not previously been possible. The use of 
the ShelterMate© database was integral in enabling the analysis of data from multiple 
shelters. 
Further limitations of this study included the validity of some of the data presented. The age 
of cats admitted and the identification of cats as feral or not were estimated by multiple staff 
members and were somewhat arbitrary. Sterilisation status is potentially difficult for staff to 
record for female cats if a desexing tattoo was not present or had faded over time. Without a 
visible tattoo, it would be impossible for staff to ascertain if the cat was sterilised or not on 
admission. In conjunction with these discrepancies, some fields such as sterilisation status, 
feral, and microchipped or not were not compulsory for staff to enter when admitting cats to 
shelters. Despite the identified problems , data presented within this chapter provide the most 
comprehensive investigation of cat admissions to Australian animal shelters to date. 
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PART B: State and territory comparisons of characteristics 
of cat admissions to RSPCA shelters in Australia, reasons 
for surrender and seasonal patterns. 
Introduction 
Every year, approximately 60-70,000 cats are admitted to RSPCA shelters in Australia as a 
result of becoming lost, homeless or unwanted and unfortunately, more than 60% of annual 
cat admissions are euthanased (Marston 2009, RSPCA 2010, Alberthsen, Rand et al. 2013). 
Although it is often assumed that most cats euthanased in animal shelters are feral or 
unsociable, and therefore not suitable for re-homing, this is simply not the case (Marston 
2009, Marston and Bennett 2009, Alberthsen, Rand et al. 2013).  
Research documenting the excess cat population and shelter admissions of cats in the United 
States (U.S.) is growing (Scarlett 2008), but there are still only limited studies published from 
Australia (Marston 2009, Marston and Bennett 2009). Marston, et al (2004, 2005) identified 
key differences between the shelter dog populations in Australia and the U.S. and Marston 
(2009) suggested that differences between the Australian and U.S. shelter cat populations are 
also likely. Further to this, the owned cat populations in the U.S. and the U.K. have increased 
in recent years, with cats becoming more popular as pets than dogs in the U.S. (American Pet 
Products Manufacturing Association 2011), while owned cats in Australia are reportedly in 
decline (Baldock, Alexander et al. 2003, Baldock 2004, Australian Companion Animal 
Council 2010).  
A declining owned cat population could be expected to result in a corresponding decrease in 
shelter admissions if less cats are being kept as pets, or alternatively, a subsequent increase in 
shelter admissions if more cats are being abandoned and unwanted.  However, from the 
statistics available, cat admissions to shelters have remained stable throughout the past 
decade (Marston 2009, RSPCA 2010). 
The excess cat problem is complex and the demographics of cat admissions can vary greatly 
between shelters (Zawistowski, Morris et al. 1998, Wenstrup and Dowidchuk 1999, Marston 
2009), council jurisdiction (or county in the U.S.), and country (Wenstrup and Dowidchuk 
1999, Casey, Vandenbussche et al. 2009, Eriksson, Loberg et al. 2009, Marston 2009, 
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Marston and Bennett 2009, Marsh 2010). As a result, localised cat admission data are 
potentially very valuable in identifying the most appropriate interventions and management 
programs for a given region (Wenstrup and Dowidchuk 1999, Marsh 2010).  
Australia is a large continent that covers approximately 7.69 million km² and is socially, 
culturally and geographically diverse (Australian Department of Foreign Affairs and Trade 
2008). The legislative responsibility for the management of companion animals (primarily 
cats and dogs) in Australia lies with local government (Brown and Munckton 2008). 
Arguably, the legislation and management programs that are aimed at reducing excess cats in 
the Australian community have had limited success in achieving the desired outcome. This 
could be because ‘blanket’ policy and programs for a particular region will have little impact 
overall if localised variance in shelter population demographics is occurring (Marsh 2010). 
Knowledge of the numbers and characteristics of cat admissions—such as age at admission, 
desex status and cat population subsets—are therefore crucial to establish the most effective 
preventative or management strategies.  If the underlying reasons that adult cats and kittens 
or stray and owner-surrendered cats find their way to a shelter differ, strategies to manage 
one population may not be effective in the management of another (Patronek, Glickman et al. 
1996, Marsh 2010, Alberthsen, Rand et al. 2013). 
It is clear that effective strategies to reduce cat admissions to animal shelters in Australia will 
require a comprehensive analysis of the problem. The aims of this study were to compare the 
characteristics of cat admissions to Australian RSPCA shelters, surrender reasons, and 
seasonal patterns in admission between Australian states and territories (referred to as 
‘state/s’ collectively for the purposes of this paper). To the best of our knowledge a 
comparison of state shelter admissions in Australia has not previously been published. 
Methods 
Study overview and data collection: 
Details of the methodology are as above in Chapter 3, Chapter 4 (Alberthsen, Rand et al. 
2013), and covered in Part A of the current chapter. However, in this retrospective single 
cohort study, data were analysed, described and compared by state and territory.  
Each state has a single large shelter situated in the capital city that accounts for the majority 
of cat admissions. States and shelters were disproportionately represented in this study with 
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15 shelters in New South Wales (12 RSPCA shelters and three friends of shelter groups), 12 
shelters in Queensland (nine RSPCA and three friends of shelter groups), four shelters in 
Tasmania, three shelters in Victoria, two shelters in South Australia, and one shelter in each 
of the Australian Capital Territory, Western Australia and the Northern Territory. 
Statistical analyses: 
Associations between each of the binary outcome variables (desexed prior to admission and 
feral status) and state were assessed using univariable logistic regression with Stata’s -
xtmelogit- command, with clustering of outcome variables by shelter accounted for by fitting 
shelter as a random effect. Overall significance of state was assessed using likelihood ratio 
tests. Odds of being desexed prior to admission were also compared between states using 
only admissions to shelters in states that defined kittens as cats aged <6 months (South 
Australia, Australian Capital Territory, Tasmania and Northern Territory). This was 
performed as age-group 3 (kittens <6 months) was the largest group of shelters with the same 
definition of ‘adult cat’ and ‘kitten’. Also, the Australian Capital Territory is the only 
Australian state with mandatory desexing and the effects of this strategy on the percentage of 
cats that are desexed prior to shelter admission was of particular interest. South Australia was 
chosen as the reference group as this was the state with the highest number of cat admissions 
from age-group 3. 
Comparisons of admission sources and surrender reasons between states were conducted 
using multinomial logistic regression with Stata’s -mlogit- command. Standard errors were 
adjusted for clustering of outcome by shelter. For these analyses, admission source categories 
were stray, owner-surrender and council (the three most common categories) with all 
remaining cats (those not admitted by one of these three sources) grouped together into the 
category ‘other’. Surrender reasons included accommodation, cannot afford, own litter, too 
many animals, unwanted, and all remaining surrendered cats were grouped into the category 
‘other’. Overall significance of state was assessed using likelihood ratio tests. 
Differences between states in patterns of numbers admitted to shelters by calendar month (i.e. 
January through to December) were assessed using linear regression with Stata’s -regress- 
command; the unit of analysis was the state-month-year where each state contributed up to 48 
month-years with admission numbers (i.e. monthly totals for each month in the 4 study 
years). Robust standard errors were used as residuals and were heteroskedastic based on 
visual assessment of plots of residuals against fitted values. We tested for interactions 
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between calendar month and state after simultaneously fitting each as fixed effects; for each 
model, the overall significance of the interaction terms was assessed using F-tests. Numbers 
admitted were log-transformed before analysis so that we could assess proportional 
differences in numbers admitted between states and calendar months. 
Long term interactions between month-year and month-year squared were assessed using 
polynomial regression to simultaneously allow for both linear and squared terms over time (a 
curvilinear trend). This was repeated for each state as the reference group to test for 
interactions between month-year and state. 
The average number of cats per 1000 people was calculated by dividing the human 
population size per state by the number of cats admitted annually in each state. Human 
population data was sourced from the Australian Bureau of Statistics 2006 census 
information (Australian Bureau of Statistics 2008). 
Results 
Overall, 195,387 cat admissions were recorded and details of pooled results are reported in 
Part A of the current chapter. Queensland had the largest cat intake of all Australian states 
followed by New South Wales, then Victoria (Table 5.1b). The individual shelters with the 
highest number of cat admissions for Australia were the Yagoona shelter in Sydney, New 
South Wales (15% of all Australian RSPCA cat admissions), and the Fairfield shelter in 
Brisbane, Queensland (14% of all Australian RSPCA cat admissions) (Table 5.1b). Each state 
and territory had one large shelter situated within the capital city and half or more of the total 
admissions for each state were presented to these shelters (Table 5.1b). The total number of 
cats for each state increased each year or remained stable for all states with the exception of 
Queensland and Victoria, which both recorded a decrease in numbers of admissions in year 4 
(Table 5.2b).  
There were, on average, nine cats per thousand humans admitted to RSPCA shelters 
nationally during this study. The Australian Capital Territory had the most cat admissions per 
thousand humans (29 cats/1000 people), while Western Australia had the lowest number of 
cat admissions (1 cat /1000 people) (Table 5.1b). 
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Table 5.  1b:Cat admissions to 39 RSPCA shelters between June 2006 and July 2010 by, age, state, and shelter, including numbers of cats admitted per state per 
1000 people. 
  Total admissions Adult cats Kittens 
Age definition State n % of state % overall cat/1000 people n % n % 
<3 months QLD 66,786 34% 34% 15 31090 47% 35696 53% 
  Fairfield (15) 28,327 42% 14% 13888 49% 14439 51% 
  Dakabin (10) 7,420 11% 4% 4254 57% 3166 43% 
  Bundaberg (4) 7,014 11% 4% 2573 37% 4441 63% 
  Townsville (31) 6,347 10% 3% 2927 46% 3420 54% 
  Toowoomba (30) 5,747 9% 3% 2231 39% 3516 61% 
  Gympie (17) 3,480 5% 2% 1571 45% 1909 55% 
  Noosa (24) 2,903 4% 1% 1376 47% 1527 53% 
  Cairns (7) 2,586 4% 1% 1097 42% 1489 58% 
  Kingaroy (19) 2,553 4% 1% 1011 40% 1542 60% 
  Gladstone (101) 204 0% 0% 78 38% 126 62% 
  Rockhampton (102) 110 0% 0% 41 37% 69 63% 
  Gold Coast (106) 81 0% 0% 42 52% 39 48% 
  Not recorded 14 0% 0% 1 7% 13 93% 
< 4 months VIC 36,595 19% 19% 7 21940 60% 14655 40% 
  Burwood (6) 20,145 55% 10% 12846 64% 7299 36% 
  Pearcedale (27) 11,561 32% 6% 6631 57% 4930 43% 
  Epping (14) 4,884 13% 2% 2462 50% 2422 50% 
  Not recorded 5 0% 0% 1 20% 4 80% 
< 6 months SA 15,887 8% 8%  10 8860 56% 7027 44% 
  Lonsdale (21) 10,377 65% 5% 5800 56% 4577 44% 
  Adelaide (1) 5,386 34% 3% 3038 56% 2348 44% 
  Not recorded 124 1% 0% 22 18% 102 82% 
< 6 months ACT 10,590 5% 5% 29 4843 46% 5747 54% 
  Weston (33) 10,583 100% 5% 4842 46% 5741 54% 
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  Not recorded 7 0% 0% 1 14% 6 86% 
< 6 months TAS 4736 2% 2% 9 2114 45% 2622 55% 
  Hobart (18) 2383 50% 1% 903 38% 1480 62% 
  Launceston (20) 1294 27% 1% 670 52% 624 48% 
  Burnie (5) 588 12% 0% 284 48% 304 52% 
  Devonport (12) 471 10% 0% 257 55% 214 45% 
< 6 months NT 2153 1% 1% 9 771 36% 1382 64% 
  Darwin (11) 2153 100% 1% 771 36% 1382 64% 
< 12 months NSW 54930 28% 28% 8 19710 36% 35220 64% 
  
Sydney (Yagoona) 
(29) 29623 54% 15% 10601 36% 19022 64% 
  Newcastle (23) 6912 13% 4% 1992 29% 4920 71% 
  Wollongong (34) 6233 11% 3% 2724 44% 3509 56% 
  Orange (26) 3541 6% 2% 1137 32% 2404 68% 
  Central Coast (8) 3047 6% 2% 1394 46% 1653 54% 
  Coffs Harbour (9) 1176 2% 1% 380 32% 796 68% 
  Blue Mountains (2) 1123 2% 1% 504 45% 619 55% 
  Port Macquarie (28) 864 2% 0% 309 36% 555 64% 
  Dubbo (13) 816 1% 0% 221 27% 595 73% 
  Broken Hill (3) 794 1% 0% 220 28% 574 72% 
  Nowra (25) 327 1% 0% 96 29% 231 71% 
  Tweed Heads (32) 290 1% 0% 88 30% 202 70% 
  Armidale (103) 110 0% 0% 22 20% 88 80% 
  Kempsey (104) 34 0% 0% 14 41% 20 59% 
  Cooma (105) 29 0% 0% 8 28% 21 72% 
  Not recorded 11 0% 0% 0 0% 11 100% 
< 12 months WA 3710 2% 2% 1 1657 45% 2053 55% 
  Malaga (22) 3710 100% 2% 1657 45% 2053 55% 
  Total 195387     9 90985 47% 104402 53% 
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 Table 5.  2b:The number and percentage of cats admitted to 39 RSPCA shelters between June 2006 and 
July 2010 by state and year. 
  Year   
State Year 1 (06/07) Year 2 (07/08) Year 3 (08/09) Year 4 (09/10) Total 
QLD 16298 (24%) 18090 (27%) 17144 (26%) 15254 (23%) 66,786 
VIC 5574 (15%) 10591 (29%) 10516 (29%) 9914 (27%) 36,595 
SA 0 (0%) 4954 (31%) 5523 (35%) 5409 (34%) 15,887 
ACT 2455 (23%) 2876 (27%) 2571 (24%) 2688 (26%) 10,590 
TAS 581 (12%) 517 (11%) 802 (17%) 2836 (60%) 4,736 
NT 268 (12%) 788 (37%) 552 (26%) 545 (25%) 2,153 
NSW 11046 (20%) 14249 (26%) 14766 (27%) 14869 (27%) 54,930 
WA 759 (20%) 747 (20%) 1102 (30%) 1102 (30%) 3,710 
Grand Total 36,982 52,812 52,976 52,617 195,387 
Age 
Regardless of age definition, in all states other than Victoria and South Australia more than 
50% of cats admitted were kittens, varying from 64% (Northern Territory (<6 months) and 
New South Wales (<12 months) to 53% (Queensland, <3 months). In Victoria, 40% of 
admissions were kittens (<4 months of age), and in South Australia, 44% of admissions were 
kittens (<6 months of age) (Table 5.1b). This indicates that the proportions of admissions that 
were kittens differed between states, and if each state had used the same definition for age, 
differences in proportions of admission that were kittens would have been even more 
obvious. 
Admission source 
Adult cat admissions were most commonly strays admitted by the general public in all states 
with the exception of Victoria (where council admissions were the most common admission 
mode (42%)) and Western Australia (where 63% were owner-surrendered). As healthy stray 
admissions were not accepted in the Western Australian shelter, this latter result was not 
surprising. Excluding these two states, the proportion of adult admission that were strays 
admitted by the general public ranged from 37% in Queensland to 80% in the Northern 
Territory (Table 5.3b). Owner-surrendered admissions accounted for 18% of adult admissions 
in the Northern Territory to 63% in Western Australia. Amongst adult cats, council 
admissions were only prominent in Victoria, with the proportions of adult admissions 
presented by councils in other states and territories ranging between 16% in Queensland to 
0% council admissions in the Northern Territory, Western Australia and South Australia 
(Table 5.3b). 
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Table 5.  3b:The number and percentage of adult cats admitted to 39 RSPCA shelters in Australia, between June 2006 and July 2010 by admission mode, pooled 
and by state. 
    Group 1 Group 2 Group 3       Group 4   
  
 
QLD VIC SA ACT TAS NT NSW WA 
Mode of Admission 
All adults 
pooled 
Adult ≥ 3 
months 
Adult ≥ 4 
months 
Adult ≥ 6 
months 
Adult ≥ 6 
months 
Adult ≥ 6 
months 
Adult ≥ 6 
months 
Adult ≥ 12 
months 
Adult ≥ 12 
months 
General Public 68658 (75%)* 23542 (76%) 11498 (53%) 6688 (76%) 4531 (94%) 1998 (95%) 765 (99%) 18146 (92%) 1490 (90%) 
Stray 36690 (40%) 11447 (37%) 6329 (29%) 4369 (49%) 3144 (65%) 1478 (70%) 619 (80%) 8973 (46%) 331 (20%) 
Owner-surrender 29228 (32%) 10322 (33%) 4776 (22%) 2181 (25%) 1311 (27%) 498 (24%) 142 (18%) 8955 (45%) 1043 (63%) 
Euthanasia Request 1587 (2%) 1294 (4%) 202 (1%) 91 (1%)  (0%)  (0%)  (0%)  (0%)  (0%) 
Returns 1153 (1%) 479 (2%) 191 (1%) 47 (1%) 76 (2%) 22 (1%) 4 (1%) 218 (1%) 116 (7%) 
Authorised 
Personnel 21626 (24%) 6940 (22%) 10414 (47%) 2158 (24%) 311 (6%) 98 (5%)  (0%) 1540 (8%) 165 (10%) 
Council 14639 (16%) 4006 (13%) 9323 (42%) 41 (0%) 268 (6%) 78 (4%)  (0%) 923 (5%)  (0%) 
Ambulance 4271 (5%) 1734 (6%) 926 (4%) 1529 (17%)  (0%) 20 (1%)  (0%)  (0%) 62 (4%) 
Humane Officer 2716 (3%) 1200 (4%) 165 (1%) 588 (7%) 43 (1%)  (0%)  (0%) 617 (3%) 103 (6%) 
Other 701 (1%) 608 (2%) 28 (0%) 14 (0%) 1 (0%) 18 (1%) 6 (1%) 24 (0%) 2 (0%) 
Born in Shelter 52 (0%) 9 (0%) 15 (0%) 12 (0%)  (0%) 5 (0%) 5 (1%) 4 (0%) 2 (0%) 
Transfer In 649 (1%) 599 (2%) 13 (0%) 2 (0%) 1 (0%) 13 (1%) 1 (0%) 20 (0%)  (0%) 
Total 90,985 31,090 21,940 8,860 4,843 2,114 771 19,710 1,657 
* Percentages in bold represent the percentage of the total number of admissions i.e. of all adults pooled, 75% were admitted by the General 
Public and 40% were admitted as a stray. 
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Table 5.  4b: The number and percentage of kittens admitted to 39 RSPCA shelters in Australia, between June 2006 and July 2010 by admission mode, pooled and 
by state. 
    Group 1 Group 2 Group 3       Group 4   
    QLD VIC SA ACT TAS NT NSW WA 
Mode of Admission 
All kittens 
pooled 
Kitten < 3 
months 
Kitten < 4 
months 
Kitten <6 
months 
Kitten <6 
months 
Kitten <6 
months 
Kitten <6 
months 
Kitten < 12 
months 
Kitten < 12 
months 
General Public 88037 (84%)* 30207 (85%) 9874 (67%) 5827 (83%) 5224 (91%) 2503 (95%) 1358 (98%) 31225 (89%) 1819 (89%) 
Stray 54603 (52%)* 17215 (48%) 6303 (43%) 4273 (61%) 3785 (66%) 1885 (72%) 1221 (88%) 19291 (55%) 630 (31%) 
Owner-surrender 32527 (31%) 12458 (35%) 3510 (24%) 1538 (22%) 1378 (24%) 610 (23%) 128 (9%) 11776 (33%) 1129 (55%) 
Euthanasia 
Request 250 (0%) 235 (1%) 13 (0%) 2 (0%)  (0%)  (0%)  (0%)  (0%)  (0%) 
Returns 657 (1%) 299 (1%) 48 (0%) 14 (0%) 61 (1%) 8 (0%) 9 (1%) 158 (0%) 60 (3%) 
Authorised 
Personnel 14177 (14%) 4638 (13%) 4554 (31%) 1069 (15%) 296 (5%) 44 (2%)  (0%) 3470 (10%) 106 (5%) 
Council 10769 (10%) 3122 (9%) 4086 (28%) 51 (1%) 287 (5%) 14 (1%)  (0%) 3200 (9%) 9 (0%) 
Ambulance 2136 (2%) 869 (2%) 391 (3%) 827 (12%)  (0%) 30 (1%)  (0%)  (0%) 19 (1%) 
Humane Officer 1272 (1%) 647 (2%) 77 (1%) 191 (3%) 9 (0%)  (0%)  (0%) 270 (1%) 78 (4%) 
Other 2188 (2%) 851 (2%) 227 (2%) 131 (2%) 227 (4%) 75 (3%) 24 (2%) 525 (1%) 128 (6%) 
Born in Shelter 1516 (1%) 305 (1%) 225 (2%) 131 (2%) 190 (3%) 58 (2%) 24 (2%) 455 (1%) 128 (6%) 
Transfer In 672 (1%) 546 (2%) 2 (0%)  (0%) 37 (1%) 17 (1%)  (0%) 70 (0%)  (0%) 
Total 104,402 35,696 14,655 7,027 5,747 2,622 1,382 35,220 2,053 
* Percentages in represent the percentage of the total number of admissions i.e. of all kittens pooled, 84% were admitted by the General Public 
and 52% were admitted as a stray. 
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In all states and territories except for Western Australia, the most common mode of 
admissions for kittens was as a stray admitted by the general public (Table 5.4b). Strays 
accounted for between 43% of kitten admissions in Victoria to 88% in the Northern Territory. 
Owner-surrenders accounted for most kittens in Western Australia (55%) but only between 
35% (Victoria) and 9% (Northern Territory) in other states. Although 28% of kitten 
admissions were presented by council in Victoria, very few kittens (≤10%) were council 
admissions in all other states (Table 5.4b). 
Higher proportions of kitten admissions in all states were strays admitted by the general 
public relative to adult cats (Tables 5.3b and 5.4b). Proportions of admissions that were 
owner-surrendered were similar for adults and kittens within each state. 
Overall, there was some evidence that distributions of admission sources (stray, owner-
surrender, council or other) differed between states for all admissions pooled (P=0.070), for 
adult admissions (P=0.097), and for kitten admissions (P=0.045) (Appendix A). The risk of 
an admission being an owner-surrender rather than a stray was higher in Western Australia 
than Queensland and lowest in Northern Territory. The risk of an admission being a council 
surrender rather than a stray admitted by the general public was higher in Victoria than 
Queensland and very low in Northern Territory, South Australia, Tasmania and Western 
Australia. The risk of an admission being another admission source rather than a stray 
admitted by the general public was higher in Western Australia than Queensland, similar in 
South Australia and Queensland, and very low in all other states. Patterns were similar for all 
cats, adult cats and kittens (Appendix A).  
Surrender reasons for owner-surrendered cats 
For owner-surrendered cats, owner-related reasons were the most common surrender reasons 
in all states, varying from 85% of all admissions in New South Wales to 94% in the 
Australian Capital Territory (Appendix B). Of owner-related surrender reasons, 
accommodation restrictions were the most common surrender reason for Queensland (23%), 
New South Wales (21%), South Australia (24%) and the Northern Territory (31%). However, 
the surrender reason ‘own litter’ was the most common in Victoria (26%) and Tasmania 
(24%), ‘the owner doesn’t want animal any longer (unwanted)’ in the Australian Capital 
Territory (46%) and ‘owner took in abandoned animal that can no longer keep’ in Western 
Australia (52%) (Appendix B).  
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Behaviour accounted for between 2% (Queensland) and 6% (South Australia and Western 
Australia) of all surrenders. Aggression (including unspecified aggression, aggression to 
people and aggression to other animals) was the most common behavioural reason cited for 
owner-surrender of cats in New South Wales (44%), while being unfriendly and un-socialised 
was more frequent in Victoria (34%), South Australia (31%), Western Australia (59%), 
Tasmania (30%) and the Northern Territory (30%). Inappropriate elimination was the most 
common behavioural surrender reason in Queensland (43%).  Behavioural reasons were not 
specified in the Australian Capital Territory (Appendix B). 
Overall, there was some evidence that distributions of surrender reasons for owner-
surrendered cats (accommodation, cannot afford, own litter, too many animals, unwanted or 
other) differed by state for all admissions pooled (P=0.061), for adult admissions (P=0.046), 
and for kitten admissions (P=0.087) (Appendix C). Unaffordable costs associated with the 
care of the adult cat was more likely to be the recorded surrender reason than accommodation 
in all other states and territories compared to Queensland (Appendix C). The risk of an adult 
cat being surrendered for the reason ‘own litter’ rather than ‘accommodation’ was higher in 
Victoria (Relative Risk Ratio (RRR) 2.1; 95% CI 1.3 to 3.5; P=0.003) and the Northern 
Territory (RRR 2.0; 95% CI 1.5 to 2.7; P<0.001), and lower in the Australian Capital 
Territory (RRR 0.0; 95% CI 0.0 to 0.0; P<0.001), South Australia (RRR 0.3; 95% CI 0.1 to 
0.7; P=0.004) and Western Australia (RRR 0.4; 95% CI 0.3 to 0.6; P<0.001), compared to 
Queensland. There was also a higher relative risk for an adult cat to be surrendered for being 
unwanted rather than due to accommodation in the Australian Capital Territory compared to 
Queensland (RRR 5.6; 95% CI 2.6 to 12.1; P<0.001) (Appendix C). 
Desexed prior to admission 
Of cats with a recorded desex status on admission, the percentage desexed varied between 
states, age and age-group. Tasmania had the lowest percentage overall (25%) and for adults 
(43%), and Western Australia had the highest overall (74%), for adults (88%) and for kittens 
(59%). Australian Capital Territory had the lowest prevalence of kittens desexed prior to 
admission (3%) (Table 5.5b).  
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Table 5.  5b: The number and distribution of cats admitted to 39 RSPCA shelters between June 2006 and 
July 2010 categorised as desexed prior to admission by age, age-group and state. 
    Total  Adult Kitten 
  State Desexed Desexed Desexed 
Group 1 (Kittens = <3 months) QLD 9968 (27%) 8718 (45%) 1250 (7%) 
Group 2 (Kittens = <4 months) VIC 8876 (42%) 6899 (52%) 1977 (26%) 
Group 3 (Kittens = <6 months) SA 2648 (29%) 2129 (39%) 519 (13%) 
  ACT 1643 (32%) 1562 (61%) 81 (3%) 
  TAS 605 (25%) 449 (43%) 156 (11%) 
  NT 550 (48%) 244 (57%) 306 (42%) 
Group 4 (Kittens = <12 months) NSW 13339 (44%) 6419 (56%) 6920 (37%) 
  WA 1412 (74%) 877 (88%) 535 (59%) 
Total   39041 (36%) 27297 (50%) 11744 (22%) 
 
Of owner-surrendered cats, the highest percentage that were categorised as desexed was in 
Western Australia overall (77%), for adults (89%) and for kittens (63%) and the lowest in 
Queensland overall (32%) and for adults (53%). Despite having the second highest 
percentage of adult owner-surrendered cats that were categorised as desexed (81%), the 
Australian Capital Territory had the lowest percentage of kitten owner-surrenders that were 
categorised as desexed (5%) (Table 5.6b).  
Of stray cats, Western Australia recorded the highest percentage that were categorised as 
desexed prior to admission overall (64%), of adults (84%) and of kittens (47%). The lowest 
percentages of stray cats that were categorised as desexed for all cats was in Queensland 
(19%), for adults was in South Australia (27%), and for kittens was in the Australian Capital 
Territory (2%) (Table 5.6b). 
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Table 5.  6b: The number and distribution of cats admitted to 39 RSPCA shelters between June 2006 and July 2010 categorised as desexed prior to admission by 
age, age-group, state and admission source. 
  
  
Percentage categorised as desexed 
Stray Owner-surrendered Council 
Age-group State Adult Kitten Total Adult Kitten Total Adult Kitten Total 
Group 1  
(Kittens = <3 months) Queensland 2137 (34%) 594 (7%) 2731 (19%) 3929 (53%) 500 (8%) 4429 (32%) 941 (38%) 66 (4%) 1007 (24%) 
Group 2  
(Kittens = <4 months) Victoria 1554 (43%) 954 (27%) 2508 (35%) 2782 (70%) 615 (28%) 3397 (55%) 2068 (43%) 297 (19%) 2365 (37%) 
Group 3  
(Kittens = <6 months) South Australia 741 (27%) 276 (12%) 1017 (20%) 943 (58%) 173 (19%) 1116 (44%) 5 (28%) 0 (0%) 5 (8%) 
  
Australian Capital Territory 684 (48%) 38 (2%) 722 (23%) 803 (81%) 31 (5%) 834 (53%) 42 (45%) 0 (0%) 42 (21%) 
  
Tasmania 218 (33%) 98 (11%) 316 (20%) 189 (61%) 52 (14%) 241 (35%) 14 (47%) 0 (0%) 14 (37%) 
  
Northern Territory 167 (51%) 272 (43%) 439 (46%) 73 (79%) 24 (32%) 97 (58%) 0 (0%) 0 (0%) 0 (0%) 
Group 4  
(Kittens = <12 months) New South Wales 1211 (30%) 1693 (21%) 2904 (24%) 4486 (71%) 3344 (44%) 7830 (57%) 349 (60%) 1676 (67%) 2025 (66%) 
  
Western Australia 133 (84%) 86 (47%) 219 (64%) 621 (89%) 389 (63%) 1010 (77%) 0 (0%) 1 (50%) 1 (50%) 
  Total 6845 (35%) 4011 (16%) 10556 (24%) 13826 (64%) 5128 (27%) 18954 (47%) 3419 (42%) 2040 (34%) 2040 (39%) 
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The odds of cats being desexed prior to admission differed significantly between states 
overall, and within adults and kittens (P<0.001 for all) (Table 5.7b). The odds of adults being 
desexed prior to admission were 4.5 (95% CI 2.4 to 8.5; P<0.001) times higher in New South 
Wales, and were 11.8 (95% CI 2.2 to 64.3; P=0.004) times higher in Western Australia 
compared to Queensland (Table 5.7b). 
Amongst kittens, the odds of admissions being categorised as desexed prior to admission 
were higher in all states and territories compared to Queensland, with the exception of kittens 
in the Australian Capital Territory (Table 5.7b). It was expected that more kittens would be 
categorised as desexed in all other states in comparison to Queensland as Queensland has the 
youngest age definition for kittens (kittens <3 months of age). However, despite the 
differences in kitten age definition , there was no statistical difference between the odds of a 
kitten being categorised as desexed in the Australian Capital Territory, compared to kittens in 
Queensland (OR 0.9; 95% CI 0.1 to 9.8; P=0.910). The odds ratio estimate for a kitten being 
categorised as desexed prior to admission in Victoria relative to Queensland was 3.4 (i.e. 
higher odds in Victoria) (OR 3.4; 95% CI 0.7 to 15.9; P=0.115) (Table 5.7b). 
When only states with like age definitions (kittens = <6 months of age) were compared 
(Australian Capital Territory, South Australia, Tasmania and the Northern Territory), the 
odds of being desexed prior to admission still differed between states for all cats pooled 
(P=0.001), adults (P<0.001), and kittens (P<0.001). The odds of a cat admitted in the 
Northern territory being desexed prior to admission were 2.3 (95% CI 1.5 to 3.6; P<0.001) 
times higher than those admitted to a shelter in South Australia. Adult cat admissions had the 
highest odds of being desexed prior to admission in the Australian Capital Territory 
compared to South Australia (OR 2.4; 95% CI 2.2 to 2.6; P<0.001), and kitten admissions in 
the Australian Capital Territory had the lowest odds of being desexed prior to admission 
when compared to South Australia (OR 0.2; 95% CI 0.1 to 0.4; P<0.001). The Northern 
Territory had the highest odds of a kitten being desexed prior to admission compared to 
South Australia (OR 4.6; 95% CI 2.2 to 9.8; P<0.001). 
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Table 5.  7b: The odds of cats admitted to 39 RSPCA shelters being  desexed prior to admission,  classified as feral and having gender recorded by state. 
Outcome variable     Total  Adults  Kittens 
      
    0.001     
  State OR 95% CI P OR 95% CI P OR 95% CI P 
Desexed <0.001 0.001 <0.001 
  
  
  
  
  
  
  
QLD  Reference group Reference group   Reference group 
ACT 1.1 (0.3 to 4.7) 0.865 2.2 (0.5 to 8.5) 0.273 0.9 (0.1 to 9.8) 0.910 
NSW 4.5 (2.4 to 8.5) <0.001 3.1 (1.7 to 5.5) <0.001 23.1 (9.2 to 58.2) <0.001 
NT 3.8 (0.7 to 20.5) 0.126 2.1 (0.5 to 9.0) 0.303 21.5 (1.7 to 269.5) 0.018 
SA 1.8 (0.6 to 5.8) 0.322 1.0 (0.4 to 2.9) 0.979 8.6 (1.4 to 53.9) 0.021 
TAS 1.6 (0.6 to 4.1) 0.328 1.2 (0.5 to 2.7) 0.645 4.4 (1.1 to 18.2) 0.041 
VIC 2.6 (0.9 to 7.1) 0.067 1.6 (0.7 to 3.9) 0.297 3.4 (0.7 to 15.9) 0.115 
WA 11.8 (2.2 to 64.3) 0.004 11.3 (2.7 to 47.6) 0.001 42.8 (3.4 to 537.5) 0.004 
  
Feral 
  
  
  
  
  
  
  
    <0.001   0.004 <0.001 
QLD Reference group   Reference group Reference group  
ACT 2.8 (0.6 to 13.1) 0.197 0.9 (0.1 to 6.1) 0.898 4.1 (0.8 to 20.6) 0.084 
NSW 0.2 (0.1 to 0.4) <0.001 0.2 (0.1 to 0.6) 0.001 0.1 (0.1 to 0.3) <0.001 
NT 0.7 (0.1 to 5.4) 0.729 0.6 (0.1 to 5.3) 0.653 0.7 (0.1 to 4.9) 0.708 
SA 2.2 (0.5 to 9.4) 0.279 2.7 (0.6 to 12.8) 0.224 1.9 (0.5 to 7.4) 0.382 
TAS 0.7 (0.2 to 2.1) 0.498 0.8 (0.2 to 2.8) 0.765 0.4 (0.1 to 1.3) 0.141 
VIC 1.6 (0.5 to 5.7) 0.438 1.9 (0.5 to 7.3) 0.339 1.0 (0.3 to 3.2) 0.958 
WA 0.2 (0.0 to 1.4) 0.102 0.2 (0.0 to 1.8) 0.149 0.1 (0.0 to 1.0) 0.054 
  
Gender 
  
  
  
  
  
  
  
    0.751   0.011 0.782 
QLD  Reference group  Reference group Reference group 
ACT 1.0 (0.8 to 1.2) 0.893 1.1 (0.9 to 1.3) 0.521 1.0 (0.8 to 1.2) 0.802 
NSW 1.1 (1.0 to 1.1) 0.192 1.0 (0.9 to 1.1) 0.706 1.0 (0.9 to 1.1) 0.490 
NT 1.1 (0.9 to 1.3) 0.420 0.9 (0.7 to 1.2) 0.442 1.2 (0.9 to 1.5) 0.270 
SA 1.1 (1.0 to 1.3) 0.115 1.2 (1.1 to 1.4) 0.007 1.0 (0.8 to 1.2) 0.967 
TAS 1.0 (0.9 to 1.1) 0.958 0.9 (0.8 to 1.1) 0.341 1.1 (0.9 to 1.3) 0.206 
VIC 1.1 (0.9 to 1.2) 0.301 1.2 (1.1 to 1.4) 0.006 1.0 (0.8 to 1.1) 0.572 
WA 1.0 (0.9 to 1.2) 0.689 1.0 (0.8 to 1.2) 0.940 1.1 (0.8 to 1.3) 0.669 
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Feral 
The overall percentage of admissions that were categorised as feral varied between states. 
The highest percentage was in South Australia overall (17%), for adults (19%), and for 
kittens (16%). The lowest percentage of admissions categorised as feral was Western 
Australia overall (2%), for adults (2%), and for kittens (1%). When examined by age, the 
percentage of kitten admissions that were categorised as feral in each state were 
approximately the same or less than adult cats (Table 5.8b).  
Table 5.  8b: The number and percentage of cats categorised as feral admitted to 39 RSPCA shelters 
between June 2006 and July 2010 by age, age-group and state. 
Percentage categorised as feral 
  State Total Adult Kitten 
Group 1 (Kittens <3 months) Queensland 6482 (12%) 2889 (12%) 3593 (13%) 
Group 2 (Kittens <4 months) Victoria 3362 (11%) 2432 (13%) 930 (8%) 
Group 3 (Kittens <6 months) South Australia 2462 (17%) 1517 (19%) 945 (16%) 
  
Australian Capital Territory 1256 (13%) 601 (13%) 655 (12%) 
  
Tasmania 316 (7%) 183 (9%) 133 (5%) 
  
Northern Territory 118 (6%) 38 (6%) 80 (6%) 
Group 4 (Kittens <12 months) New South Wales 2556 (5%) 1354 (7%) 1202 (4%) 
  
Western Australia 58 (2%) 31 (2%) 27 (1%) 
  Total 16610 (10%) 9045 (12%) 7565 (8%) 
 
The odds of cats being categorised as feral overall differed significantly between states for all 
cats pooled (P<0.001), for adults (P=0.004), and for kittens (P<0.001) (Table 5.7b). However, 
New South Wales was the only individual state that differed significantly from the reference 
group (Queensland) and had lower odds of cat admissions being categorised as feral for all 
cats pooled (OR 0.2; 95% CI 0.1 to 0.4; P<0.001), for adults (OR 0.2; 95% CI 0.1 to 0.6; 
P=0.001), and for kittens (OR 0.1; 95% CI 0.1 to 0.3; P<0.001) (Table 5.7b). 
Of cats that were categorised as feral, the most common admission mode was different when 
compared by state. In all states except Victoria, the most common admission mode for cats 
that were categorised as feral was as a stray (Table 5.9b). In Victoria, the most common 
admission mode for feral cats was as a council admission (61% of all Victorian feral cat 
admissions). Of cats categorised as feral, some were admitted as owner-surrenders in every 
state. In fact, owner-surrenders were the next most common admission mode for cats 
categorised as feral in all states except Victoria, South Australia, and the Australian Capital 
Territory. Stray was the second most common admission mode in Victoria, council 
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admissions in the Australian Capital Territory, and other (an amalgamation of ambulance, 
humane officer, transfer in) in South Australia (Table 5.13b). Council admissions were the 
least common admission mode for feral cats in South Australia, Tasmania, New South Wales 
and Western Australia (Table 5.9b). 
Table 5.  9b: The number and percentage of cats categorised as feral admitted to 39 RSPCA shelters 
between June 2006 and July 2010 by admission source and state. 
  All cats pooled QLD VIC SA ACT TAS NT NSW WA 
Stray 10163 (61%) 3959 (61%) 917 (27%) 1531 (62%) 1064 (85%) 309 (98%) 107 (91%) 2261 (88%) 15 (26%) 
Owner-surrender 1794 (11%) 1186 (18%) 130 (4%) 120 (5%) 47 (4%) 5 (2%) 10 (8%) 262 (10%) 34 (59%) 
Council 3161 (19%) 908 (14%) 2067 (61%) 22 (1%) 145 (12%)  (0%)  (0%) 18 (1%) 1 (2%) 
Other 1492 (9%) 429 (7%) 248 (7%) 789 (32%)  (0%) 2 (0%) 1 (1%) 15 (1%) 8 (14%) 
% of feral admissions 10% 12% 11% 17% 13% 7% 6% 5% 2% 
Breed and Colour 
There was no difference between states in the percentage of cat admissions for each breed 
category. In all states and territories domestic short haired cats were most frequently admitted 
and very few cats were domestic long-haired or pure bred cats (Appendix D).  
Similarly, there was little difference between states and territories in the coat colour of cat 
admissions. Tabby was the most common coat colour admitted in all states, followed by 
black and then tortoiseshell (Appendix D). 
Seasonal admission patterns 
Seasonal patterns (patterns by calendar month) in the average number of admissions per state 
differed significantly (P for interaction between calendar month and state <0.001) for kittens 
(P<0.001), and when data were pooled (P=0.001). 
The month with the highest average number of admissions was December for all individual 
states and territories except Western Australia (where November recorded the highest 
average number of admissions) and the Northern Territory (where May recorded the highest 
average number of admissions). There was a distinct pattern observed in average monthly 
admission numbers, with greatest numbers of cats presented to shelters in the warmer 
summer and autumn months (November through to May) (Figure 5.1b). 
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Figure 5.  1b: The mean number of admissions per calendar month of cats to 39 RSPCA shelters between 
June 2006 and July 2010 by state. 
 
Adult admission numbers remained relatively stable throughout the calendar year in all states 
(Figure 5.2b). There was minimal variation in the average number of adults admitted each 
month, with pooled adult admissions ranging from 1,803 (June) to 2,145 (March) (Table 
5.11b).  
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Figure 5.  2b: The mean number of admissions per calendar month of adult cats to 39 RSPCA shelters 
between June 2006 and July 2010 by state. 
 
Kitten admissions, however, followed a distinct pattern with more kittens admitted over the 
warmer summer and autumn months (October to May). The average numbers of kittens 
admitted each month varied substantially, ranging from 591 (August) to 3,975 (December) 
(Figure 5.3b). This distinct seasonal pattern was observed for kitten admissions in every state 
(regardless of the state kitten definition), except the Northern Territory (Figure 5.3b). 
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Figure 5.  3b: The mean number of admissions per calendar month of kittens to 39 RSPCA shelters 
between June 2006 and July 2010 by state. 
 
 
 
 
 
 
 
 
 
 
 
 
Monthly kitten admission numbers in the Northern Territory were relatively constant 
throughout the year with only a small decrease in admissions between July and September. 
This pattern also occurred at the Cairns (second most northern shelter) but not at the 
Townsville (the third most northern shelter) where kitten admission patterns were similar to 
other more southern shelters (Figure 5.4b).  
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Figure 5.  4b: Map of Australia including states, territories, capital cities, main towns and tropical shelter 
locations and the average number of kittens admitted to shelters in Darwin, Cairns and Townsville 
between June 2006 and July 2010.
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Discussion 
This study has established some clear differences in cat admissions between RSPCA shelters 
in different Australian states and territories. This information facilitates implementation and 
evaluation of targeted, evidence-based management practices to reduce cat admissions to 
shelters in Australia. The observed local differences in shelter statistics suggest that caution 
must be employed when extrapolating data from other studies and applying the findings to 
different locations. 
One of the most important findings of this study was that the Australian Capital Territory had 
the lowest prevalence of desexing in kitten admissions overall (3%) and cats admitted to the 
ACT RSPCA shelter had the lowest odds of a cat being desexed on admission to a shelter 
compared to the reference state (South Australia). This was surprising as the Australian 
Capital Territory was the only Australian jurisdiction to have mandatory desexing of cats. In 
the Australian Capital Territory, all cats and dogs must be desexed by the age of 6 months 
unless a permit is obtained to keep the cat or dog entire (Centre for Companion Animals in 
the Community 2007). As kittens in the Australian Capital Territory are defined as those less 
than 6 months of age, it would be expected that the percentage of kittens that were spayed or 
neutered would be higher than states with a lower age definition (Queensland – kittens less 
than 3 months; and Victoria – kittens less than 4 months) and as high or higher than those 
states with the same age definition (South Australia, Tasmania and The Northern Territory), 
all of which have no mandatory legislative requirements for cat desexing (Centre for 
Companion Animals in the Community 2007). Additionally, although the Australian Capital 
Territory had the second highest percentage of desexed adult cat admissions (after Western 
Australia), this is still only 61%. However, of owner-surrendered adult cats in the Australian 
Capital Territory 81% were desexed prior to admission, while only 5% of owner-surrendered 
kittens were desexed. This suggests that although cat owners may eventually comply with 
legislative requirements for mandatory desexing in the Australian Capital Territory, they are 
not doing so by the recommended age of 6 months. Therefore, the success of mandatory 
desexing legislation in reducing the cat population will be limited if cats are not desexed prior 
to reaching reproductive maturity. A lack of compliance by owners would enable many cats 
to breed prior to desexing (as female cats can have their first oestrus as early as 3.5 months 
(Griffin 2001b) and contribute to the excess cat problem. 
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Desexing is often regarded as the key to reducing excess domestic cat populations and plays a 
significant role as a management tool nationally and internationally (Centre for Companion 
Animals in the Community 2007, White, Jefferson et al. 2010). Welfare groups, government 
and councils often consider mandatory desexing as a potential legislative requirement, to be 
introduced with the intention of reducing the cat population and therefore the number of cat 
admissions to shelters. Since the prevalence of desexed cats admitted to shelters differs 
between states, this implies that cats and cat ownership throughout Australia is not uniform 
and therefore different management strategies will be required.  
The definition of a kitten varied between states from less than 3 months of age to less than 12 
months of age, but differences in definition alone were unable to account for the differences 
in overall state desexing percentages. Significant differences in the percentage of cats 
desexed prior to admission were found between states with the same age definition (kittens 
<6 months). The lower than expected prevalence of desexed cats in this study, even in the 
jurisdiction that had mandatory desexing, and the fact that more than half (53%) of all cat 
admissions in the study were under the age of 12 months on admission indicate that many 
cats are admitted to shelters as a direct result of excess breeding. The results of the current 
study indicate although the legislative requirements for desexing of cats has not achieved the 
desired long-term result, cats are eventually being desexed. Delayed desexing is therefore 
likely to attribute to the problem of excess breeding. Therefore, legislation surrounding 
desexing should be coupled with education and social marketing campaigns for the general 
public regarding the impacts of delayed desexing on the excess cat population. Additionally, 
promoting early age desexing and ensuring veterinarians are educated in these techniques 
would contribute to the success of desexing legislation. 
Overall, adult cat and kitten admissions were unable to be directly compared nationally due 
to the differences in definitions for kittens. When states were grouped together based on 
kitten definitions to form the 4 age-groups, some interesting differences were observed. For 
example, the greatest difference in adult cat to kitten proportions was between age-group 1 
(kittens <3 months of age) and age-group 2 (kittens <4 months of age), which were expected 
to be similar due to the close similarities in age definition. Age-group 1 comprised more than 
half (53%) kitten admissions, while age-group 2 comprised only 40% kitten admissions. 
These results indicate that there are distinct differences between states in the age of cat 
admissions to shelters, and imply that these differences may be even more pronounced if the 
133 
 
same age definitions were utilised throughout Australia. It may be that geographical 
variations in weather have a significant effect on kitten survival and reproductive success, 
with fewer kittens surviving cooler climates (age-group 2) and longer breeding seasons in 
warmer areas (age-group 1).  
When seasonal patterns were examined it was clear that adult cat and kitten admissions 
(regardless of the kitten age definition) were similar across states. December had the greatest 
number of cat admissions in every Australian state with the exception of the Northern 
Territory, where the greatest number of cats was admitted in May. As the Northern Territory 
shelter is located in the tropical capital city of Darwin (12° 28’ S, 130° 51’ E, wet tropical 
climate), it is possible that the peak in admissions later in the year is linked with the dry 
season, which would commence about May each year (Australian Bureau of Meteorology 
2011). The second and third most northern shelters included in this study were the Cairns 
(16° 57’S, 145° 45’E, wet tropical climate) and Townsville (19° 15’S, 146° 45’E, dry tropical 
climate) shelters in Far North Queensland. The kitten admission patterns of the Cairns shelter 
mirrored that of the Northern Territory, while the Townsville shelter conformed to the overall 
kitten admission pattern seen in more southern shelters. This lends evidence to the theory that 
there is an effect of tropical weather on cat admissions to shelters and that different spay or 
neutering campaigns may be required in these areas. Tropical shelter admissions for both 
adults and kittens are constant throughout the year and more research is required to 
investigate the effects of climate on cat admissions. 
For the remainder of the country, seasonal patterns in kitten admission are quite distinct 
(significantly fewer kittens are admitted in cooler, winter months). As the results of this study 
and other Australian research (Marston and Bennett 2009, Alberthsen, Rand et al. 2013) 
indicate that excess breeding is a major contributing factor to cat admissions to shelters, the 
seasonal pattern of admission can potentially be exploited to focus spay or neutering 
campaigns in the winter months to reduce the summer influxes. 
The overall differences that can be seen between states may also be attributed, in part, to the 
number of shelters in each state, the type of shelters, and the legislative requirements of that 
particular state. For example, the high percentage of owner-surrenders, low feral admissions, 
and minimal variance in admission throughout the year in Western Australia can be attributed 
to the single shelter that is operated as a ‘no kill’ shelter. When the shelter is at capacity, no 
more admissions are accepted until space becomes available (cats are reclaimed, re-homed, or 
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euthanased for health reasons). Additionally, only owner-surrendered and injured/unhealthy 
stray cats were accepted at this shelter during the study period. Western Australia is the 
country’s largest state geographically, and although not as densely populated as the eastern 
seaboard, there are still approximately 2.27 million people dwelling in both city and urban 
locations (Australian Bureau of Statistics 2009). As this is not the only animal shelter or 
pound in operation in Western Australia (and was the only no-kill RSPCA in operation in the 
country at the time of this study), this gives an unrealistic picture of the excess cat population 
in Western Australia. True numbers of cats entering shelters in this state are not currently 
available. There are several other shelters in Western Australia that receive cats and 
anecdotally report high admission and euthanasia rates (Robinson 2007). Unfortunately, these 
data were not electronically available at the time of this study and therefore unable to be 
included in this research. 
High numbers of council admissions (35%) reported in this study for Victoria may be 
influenced by the state government regulations that stray animals are to be collected by 
municipal pounds. It is suspected that many cats admitted as council admissions in this study 
are in fact stray admissions. More than half of the stray cat admissions to one non-RSPCA 
shelter in Melbourne, Victoria were reported to be admitted by an Animal Management 
Officer (Marston and Bennett 2009) and it is therefore possible that a significant portion of 
Victorian council admissions in our study are also stray. 
Another important finding of this study was that admission source did not statistically differ 
between states. Most cats were presented to RSPCA shelters during the study period by 
members of the general public and they were most commonly presented as a stray, regardless 
of state. All stray cats in this study were recorded as being presented to shelters by members 
of the general public and constituted 49% to 85% of admissions. If the majority of strays are 
free-roaming domestic cats that are not owned by an identified individual, then management 
strategies will need to focus on methods aimed at educating the general public on responsible 
pet ownership (specifically targeting semi-ownership where individuals provide care for stray 
cats (Toukhsati, Bennett et al. 2007), and other population control techniques (trap-neuter-
release schemes or variations of this). The general public are the major contributor to RSPCA 
shelter cat admissions in all states and territories in Australia. Almost all kittens in every state 
were admitted by members of the general public. Further research would be beneficial to 
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understand the reasons that people participate in semi-ownership and present stray cats to 
shelters.  
Similarly, the majority of owner-surrendered cats were presented to the shelter due to owner-
related reasons such as accommodation restrictions, being unwanted, or the last of an owned 
litter. There was no statistical difference between states in surrender reasons for owner-
surrendered cats overall or for kittens; however, there was a weak statistical difference 
between states for adult admissions. The surrender reason ‘last of own litter’ for adult cats 
indicates that many owners have kept kittens from owned litters into adulthood and then later 
decided to surrender the cat to a shelter. This seemingly odd reasoning may be influenced by 
the ShelterMate software that only allows surrendering owners to select one reason for their 
decision to relinquish the cat. Research investigating pet owner’s decisions to surrender a cat 
to a shelter found that the reasons can be multifaceted and, in fact, many owners have several 
reasons contributing to the final decision (DiGiacomo, Arluke et al. 1998) (Salman, New et 
al. 1998, Scarlett, Salman et al. 1999). Further to this, there is evidence suggesting that 
people will avoid giving surrender reasons that may be perceived to influence the 
rehomability of the pet (Miller, Staats et al. 1996, Irvine 2003). For example, the reason for 
the surrender of the cat may be due to an undesirable behavioural trait; however, if the owner 
believes that this may contribute to the cat being euthanased, they may choose to report a 
reason not related to the animal itself (Miller, Staats et al. 1996). This might explain why so 
few behavioural reasons were given for cat surrenders  in our study and in other Australian 
research (Marston 2009, Marston and Bennett 2009), which differs from U.S. research, where 
cat behaviour accounts for a large portion of relinquishments. (Miller, Staats et al. 1996, 
DiGiacomo, Arluke et al. 1998, Salman, New et al. 1998, Scarlett, Salman et al. 1999, New, 
Salman et al. 2000, Salman 2000). Shelter software that permits prioritised recording of 
multiple surrender reasons would enable researchers to more accurately define reasons for 
relinquishment and more effectively implement strategies to alleviate the problem. 
Shelter admission numbers will be reduced substantially if the general public can be educated 
to take responsibility for cats that are potential pets (semi-owned cats), and are provided with 
the tools required to retain existing pets (pet-friendly accommodation to assist in retention, 
early-age desexing to prevent unwanted pregnancy). Future research aimed at reducing 
shelter admissions would be facilitated by a nation-wide requirement for shelters to record 
admissions in a uniform manner. 
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Limitations 
There were several challenges in analysing RSPCA shelter data that must be accounted for. 
Western Australian data is not truly representative of the population of cats entering shelters 
in that state. As the single WA RSPCA shelter operated as no-kill during the period of data 
collection and not all cats presented are admitted, this impacts the recorded cat demographics. 
For example, owner-surrenders are more often recorded and, anecdotally, other shelters in the 
area attempt  to close the gap (Robinson 2007). In the Northern Territory, there is also only 
one RSPCA shelter and the accuracy and reliability of data collection is not known. Due to 
missing data, the Northern Territory does not always submit annual statistics to the 
overarching RSPCA organisation. It is also not known how many other shelters and welfare 
groups are operating in the state or within the same geographical location as the RSPCA. This 
research has also highlighted the importance of a single, uniform data collection system. 
Without the use of and access to ShelterMate© we would not have had the opportunity to 
examine so much data from multiple geographic locations. 
Definitions for age varied between states. Differences in age definitions made state 
comparisons of adult cats and kittens difficult. Adult cat and kitten admissions are subject to 
different pressures and selection processes in shelters and can therefore be treated as two 
separate populations. Standardised age definitions nationwide, based on biological indicators 
of age, would be beneficial and enhance further studies and comparison.  
Feral definitions are also not standardised and vary between individual shelters and even 
between individuals conducting the assessment of the cat. Categorisation of a cat as feral is 
subjective, being based on a behavioural observation of the cat. Excessive aggression or an 
inability for the individual conducting the assessment to handle the cat is the general criteria 
used to establish feral status. Arguably, the term feral should be replaced by a more 
informative system that establishes a scale of cat sociability. 
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Thesis Chapter 6 
Outcomes for cats admitted to RSPCA animal shelters in 
Australia: risk factors influencing euthanasia after entry 
and reasons for euthanasia. 
Introduction 
When domestic cats become lost or homeless, they are often admitted to an animal shelter or 
municipal pound. Despite the best efforts of these organisations to reunite lost pets with 
original owners and re-home excess cats, euthanasia has been reported as the most common 
outcome to shelter admissions (Kass, New et al. 2001, Lepper, Kass et al. 2002, Bartlett, 
Bartlett et al. 2005, Scarlett 2008, Marston 2009, Marston and Bennett 2009, Hamilton 2010, 
Alberthsen, Rand et al. 2013). Unlike the reported  reduction in the number of cats admitted 
and euthanased in shelters in the United States (U.S.) (Rowan 1992, Lord, Wittum et al. 
2007, HSUS. 2009, Marsh 2010), current strategies to manage excess cats in Australia have 
not demonstrated a significant impact on the cat population entering shelters in Australia 
(RSPCA 2010, Alberthsen, Rand et al. 2013). 
 Euthanasia is widely used as a tool to manage the excess cat admissions to animal shelters, 
both in Australia and the U.S.  Although euthanasia can be deemed necessary for cats that are 
extremely unsocial and very ill or injured, many cats euthanased in shelters are healthy or 
treatable potential pets (Marston and Bennett 2009, Alberthsen, Rand et al. 2013). 
Sociability, behaviour, health, age, and a lack of shelter resources have all been reported as 
reasons for euthanasia of cats in shelters (Dybdall, Strasser et al. 2007, Murray, Skillings et 
al. 2008, Marston 2009, Marston and Bennett 2009).  
As discussed previously, detailed statistical information regarding cat admissions and 
outcomes to shelters is deficient, particularly in Australia (Scarlett 2008, Marston and 
Bennett 2009, Alberthsen, Rand et al. 2013). Due to the shift of many shelters from paper 
based record management to electronic databases, this is slowly changing (Marston 2009, 
Marsh 2010, Alberthsen, Rand et al. 2013). The aim of this study was to identify factors that 
influence euthanasia of adult cats and kittens once they have entered an animal shelter, and to 
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report reasons for cat euthanasia in shelters in Australia. To the best of our knowledge, 
euthanasia reasons for cats across multiple Australian shelters have not previously been 
analysed or reported.   
Materials and methods 
As part of the larger study described in Chapter 3, data were collected pertaining to reasons 
for euthanasia. These data are presented in this chapter. The reason for euthanasia was 
recorded by RSPCA personnel and grouped into the following 11 categories for comparison:  
1. Age (cats deemed either too young or too old to survive or be re-homed),  
2. Behaviour (a cat with an undesirable behavioural trait),  
3. Feral (this is a separate classification based on a subjective behavioural observation), 
4. Health (a cat with an illness or injury),  
5. Legislation (cats euthanased due to legislative requirements),  
6. No foster-care available,  
7. No room in shelter,  
8. Owner request,  
9. Welfare,  
10. Other (no specified reason recorded for euthanasia), 
11. Unknown (no reason for euthanasia recorded). 
Statistical analyses 
Statistical analysis was performed using Stata SE/11(StataCorp 2009). Univariate and 
multivariate modified logistic regressions were utilised to establish the risk of euthanasia for 
individual cats entering animal shelters in Australia. This was conducted for all cats pooled, 
and adults and kittens separately. For cats identified as being admitted to the same shelter 
more than once during the study period, only first admissions were included. 
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Each cat was classified as being either euthanased or not (i.e. adopted, reclaimed or other 
outcome). Potential risk factors for euthanasia (admission source, month, year, state, age, sex, 
breed, coat colour, desex-status and feral status) were assessed using univariable logistic 
regression analysis, with clustering of euthanasia by shelter accounted for by fitting shelter as 
a random effect in all models using Stata’s -xtmelogit- command. All potential risk factors 
assessed (admission source, month, year, state, age, sex, breed, coat colour, desex-status and 
feral status) except for state were associated with euthanasia on univariable analysis for 
analyses of all cats pooled and separate analyses of adults and kittens. As none were 
postulated as being intervening variables for others, and as direct effects of each were of 
interest, all were simultaneously fitted in a multivariable logistic regression model with 
shelter fitted as a random effect. Overall significances of each factor in the multivariable 
model were assessed using likelihood ratio test p-values; as p-values were low for all cats 
pooled and for adults, and there was no evidence of collinearity, all variables were retained in 
the model. However, sex and feral status had high p-values when assessed for kittens only 
and were therefore excluded from the final kitten multivariable model. Clustering was 
assessed after accounting for all fixed effects in the multivariable models.  
Goodness of fit of the fixed part of the multivariable model fitted using Stata’s -xtmelogit- 
command was assessed using the Hosmer-Lemeshow goodness-of-fit statistic and table, and 
the predictive (or discriminatory) ability of the fixed part of this model was assessed as area 
under the ROC (Receiver Operating Characteristic) curve, and by inspection of the 
sensitivity-specificity (2-graph ROC) plot27. The predictive ability of the combined fixed and 
random parts of this model was also assessed, using predictions after fitting the same model 
using Stata’s -xtmelogit- command. 
Results 
Of the 195, 387 cat admissions to Australian RSPCA between June 2006 and July 2010, 
113,637 (58%) were euthanased, 64,979 (33%) were adopted, 6,678 (3%) were reclaimed and 
the remaining 6% were (in descending order), transferred out, the file was unresolved, died 
unassisted, escaped, returned, stolen, or died post-operatively. (Table 6.1).  
 
The outcome for cats admitted to individual shelters varied, with the prevalence of euthanasia 
ranging between 0% and 83%. However, only 11 of all 39 shelters had less than 40% 
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euthanasia and more than half (6) of those with less than 40% euthanased were friends of 
shelter groups and contributed 200 cats or less over the 4 year study period. The percentage 
of cats adopted from each shelter ranged from 4% - 91% and reclaims were low at all shelters 
with only 0% - 6% of cats reclaimed (Table 6.2).
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Table 6. 1: The number and percentage of cats euthanased, adopted, reclaimed and other* from 39 RSPCA shelters between June 2006 and July 2010 pooled and 
by age, age-group and state. 
  
  Percentage Euthanased Percentage Adopted Percentage Reclaimed Percentage Other* 
Age group State Adult Kitten Total Adult Kitten Total Adult Kitten Total Adult Kitten Total 
All cats pooled   
56172 
(62%) 
57465 
(55%) 
113637 
(58%) 
23339 
(26%) 
41640 
(40%) 
64979 
(33%) 
5781 
(6%) 
897 
(1%) 
6678 
(3%) 
5693 
(6%) 
4400 
(4%) 
10093 
(6%) 
Group 1 (Kittens <3 
months) QLD 
21776 
(70%) 
20770 
(58%) 42546 (64%) 6638 (21%) 
13832 
(39%) 
20470 
(31%) 
1891 
(6%) 
404 
(1%) 
2295 
(3%) 785 (3%) 690 (2%) 1475 (2%) 
Group 2 (kittens <4 
months) VIC 
11855 
(54%) 6790 (46%) 18645 (51%) 6363 (29%) 6151 (42%) 
12514 
(34%) 
1986 
(9%) 
171 
(1%) 
2157 
(6%) 1736 (8%) 
1543 
(11%) 3279 (9%) 
Group 3 (Kittens < 6 
months) Pooled 9081 (55%) 8404 (50%) 17485 (52%) 4937 (30%) 6918 (41%) 
11855 
(36%) 
1113 
(7%) 
138 
(1%) 
1251 
(4%) 1457 (9%) 1318 (8%) 2775 (8%) 
  SA 5085 (57%) 4165 (59%) 9250 (58%) 2152 (24%) 1997 (28%) 4149 (26%) 412 (5%) 19 (0%) 431 (3%) 
1211 
(14%) 846 (12%) 
2057 
(13%) 
  ACT 2409 (50%) 2393 (42%) 4802 (45%) 1826 (38%) 3203 (56%) 5029 (47%) 
560 
(12%) 70 (1%) 630 (6%) 48 (1%) 81 (1%) 129 (1%) 
  TAS 1154 (55%) 1325 (51%) 2479 (52%) 705 (33%) 932 (36%) 1637 (35%) 100 (5%) 22 (1%) 122 (3%) 155 (7%) 343 (13%) 498 (11%) 
  NT 433 (56%) 521 (38%) 954 (44%) 254 (33%) 786 (57%) 1040 (48%) 41 (5%) 27 (2%) 68 (3%) 43 (6%) 48 (3%) 91 (4%) 
Group 4 (Kittens  <12 
months) Pooled 
13460 
(63%) 
21501 
(58%) 34961 (60%) 5401 (25%) 
14739 
(40%) 
20140 
(34%) 791 (4%) 
184 
(0%) 975 (2%) 1715 (8%) 849 (2%) 2564 (4%) 
  NSW 
13164 
(67%) 
21370 
(61%) 34534 (63%) 4085 (21%) 
12883 
(37%) 
16968 
(31%) 786 (4%) 
182 
(1%) 968 (2%) 1675 (8%) 785 (2%) 2460 (4%) 
  WA 296 (18%) 131 (6%) 427 (12%) 1316 (79%) 1856 (90%) 3172 (85%) 5 (0%) 2 (0%) 7 (0%) 40 (2%) 64 (3%) 104 (3%) 
*’Other’ consists of (in descending order): Transfer out, unresolved file, unassisted death, escaped, returned, stolen, post-operative death. 
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Table 6. 2: Outcomes for cats admitted to 39 RSPCA shelters between June 2006 and July 2010 
Shelter Euthanased Adopted Reclaimed Other* Total 
Adelaide 76% 15% 4% 5% 5,386 
Blue Mountains 25% 74% 1% 0% 1,123 
Broken Hill 74% 21% 3% 2% 795 
Bundaberg 83% 15% 1% 1% 7,014 
Burnie 62% 33% 4% 1% 588 
Burwood 49% 41% 6% 4% 20,145 
Cairns 41% 50% 1% 8% 2,586 
Central Coast 41% 55% 2% 2% 3,047 
Coffs Harbour 47% 53% 0% 1% 1,176 
Dakabin 65% 28% 6% 1% 7,420 
Darwin 44% 48% 3% 4% 2,153 
Devonport 53% 42% 4% 1% 471 
Dubbo 64% 35% 0% 0% 816 
Epping 39% 4% 6% 50% 4,884 
Fairfield 60% 35% 4% 2% 28,327 
Gympie 67% 30% 2% 1% 3,480 
Hobart 40% 37% 3% 20% 2,383 
Kingaroy 78% 20% 1% 1% 2,553 
Launceston 70% 28% 2% 1% 1,294 
Lonsdale 49% 32% 2% 17% 10,377 
Malaga 12% 85% 0% 3% 3,710 
Newcastle 44% 54% 1% 1% 6,912 
Noosa 54% 41% 4% 1% 2,907 
Nowra 31% 66% 0% 3% 327 
Orange 65% 27% 4% 3% 3,541 
Pearcedale 59% 35% 6% 0% 11,564 
Port Macquarie 54% 43% 2% 1% 864 
Sydney (Yagoona) 70% 21% 2% 7% 29,629 
Toowoomba 64% 27% 7% 2% 5,747 
Townsville 68% 26% 2% 3% 6,347 
Tweed Heads 7% 90% 0% 3% 290 
Weston 45% 48% 6% 1% 10,589 
Wollongong 74% 23% 2% 1% 6,233 
Gladstone** 8% 89% 0% 2% 204 
Rockhampton** 37% 59% 1% 3% 110 
Armidale** 0% 91% 0% 9% 110 
Kempsey** 3% 62% 0% 35% 34 
Cooma** 3% 79% 0% 17% 29 
Gold Coast** 21% 58% 1% 20% 81 
*’Other’ consists of (in descending order): Transfer out, unresolved file, unassisted death, escaped, returned, 
stolen, post-operative death.  ** Friends of shelter groups.
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All variables except state (age, admission source, desex status, feral status, sex, breed, colour, 
year and month) were associated with euthanasia. There was no statistical difference in the 
odds of euthanasia by state for all cats overall (P=0.178), adults (P=0.421) and kittens 
(P=0.171).  
Age 
Overall, of cats euthanased 53% were adult cats and 47% were kittens. When the percentage 
of cats euthanased was examined for adults and kittens separately, 62% of all adults were 
euthanased and 55% of kittens (Table 6.1). When all cats were pooled, kittens were 
statistically less likely to be euthanased than adult cats (OR 0.4; 95% CI 0.4-0.4; P<0.001) 
(Appendix E). When this was examined by age-groups (groups 1-4), kittens had lower odds 
of euthanasia compared to adults in all age group categories (Appendix F). 
A greater percentage of kittens (40%) were adopted compared to adult cats (24%), while a 
greater percentage of adults (6%) were reclaimed than kittens (1% reclaimed) (Table 6.1). 
Admission source 
Of cats that were euthanased almost half (49%) were admitted to shelters as strays, 28% were 
owner-surrenders and 13% came from council admissions. Of cats that were adopted, 
approximately the same percentage came from stray (40%) and owner-surrendered (42%) 
admissions, while only 11% of those adopted were admitted by council (Table 6.3).  
Table 6. 3: The distribution cats by admission sources and outcome after admission to 39 RSPCA shelters 
between 2006 and 2010 i.e. of cats that were euthanased 49% were admitted as stray 
Outcome Stray Owner-surrender Council Other* Total 
Euthanased 49% 28% 13% 10% 113637 
Adopted 40% 42% 11% 7% 64979 
Reclaimed 50% 16% 24% 10% 6678 
Other 54% 17% 21% 8% 10093 
*’Other’ consists of (in descending order): Transfer out, unresolved file, unassisted death, escaped, returned, 
stolen, post-operative death. 
 
When outcomes were examined by admission source, 62% of stray admissions were 
euthanased, 29% were adopted and 4% were reclaimed. Of those cats that were owner-
surrendered, just over half (52%) were euthanased, 44% were adopted and 2% were 
reclaimed (Table 6.4). 
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Table 6. 4: The distribution cats by outcome and admission source to 39 RSPCA shelters between 2006 
and 2010. I.e. of cats that were admitted as stray 62% were euthanased. 
Admission Euthanased Adopted Reclaimed Other Total 
Stray 62% 29% 4% 6% 91293 
Owner-surrender 52% 44% 2% 3% 61755 
Council 58% 28% 6% 8% 25408 
Other 64% 28% 4% 5% 16931 
 
This was further analysed to establish the risk of euthanasia for cats admitted via different 
admissions sources. For all cats pooled, owner-surrenders, returns, and those born in the 
shelter had lower crude odds of euthanasia compared to stray admissions. Council, 
ambulance and euthanasia request admissions had higher crude odds of euthanasia than stray 
admissions and there was no statistical difference in the crude odds of cats admitted by 
humane officer (P=0.749) and transfers in (P=0.113) compared to stray cat admissions 
(Appendix E).  However, when all variables were accounted for (admission source, age, 
gender, breed, colour, desex status, feral, year and month), cats admitted by humane officer 
and returns had slightly lower odds of being euthanased than a stray admissions (OR 0.7; 
95% CI 0.6-0.8; P<0.001), and there was no statistical difference in the odds of euthanasia 
between council and stray admissions (P=0.225) (Appendix E). 
Although owner-surrendered cats were slightly less likely to be euthanased when directly 
compared to stray admissions (OR 0.7; 95% CI 0.7-0.7; P<0.001), when adjusted for all other 
variables (admission source, age, gender, breed, colour, desex status, feral status, year and 
month), owner-surrenders had 1.4 (95% CI 1.4-1.5; P<0.001) times higher odds of being 
euthanased compared to stray admissions. This was also true when adult cats were examined 
separately (Appendix G); however, of kitten admissions, owner-surrenders were slightly less 
likely to be euthanased than strays even when all variables were taken into account 
(Appendix I). This was true for all kitten groups (age-groups 1-4), despite the definition of 
kitten differing between groups (Appendix I). 
For all cats, the crude odds of euthanasia were lower for owner-surrendered cats compared to 
stray admissions in all age-groups (1-4). However, there were some minor differences in the 
risk of euthanasia between age-groups for cats admitted by council. Council admissions were 
more likely to be euthanased compared to stray admissions in age-group 2 (kittens =<4 
months) and age-group 3 (kittens = <6 months); there was no difference in the odds of 
euthanasia for council admissions compared to stray admissions in age-group 1 (kittens = <3 
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months); and council admissions were less likely to be euthanased compared to stray 
admissions in age-group 4 (kittens = <12 months) (Appendix F). 
Desex status 
Of cats that were categorised as desexed prior to admission, 9% were euthanased, 89% were 
adopted and 1% were reclaimed. The percentage of desexed cats that were euthanased was 
similar regardless of age-group. Desexed cats were euthanased for the following reasons (in 
descending order) medical (38%), behavioural (33%), shelter related (11%), age (8%), 
humane reasons (3%) and feral (1%). 
As expected, sexually entire cats had much higher odds of being euthanased than cats 
desexed prior to admission (OR 6.9; 95% CI 6.6-7.1; P<0.001) (Appendix E). This was true 
for both adult cats and kittens regardless of age-group (1-4) (Appendix , G,  H &I).  Kittens 
that were entire had very high odds of being euthanased compared to those that were 
categorised as desexed (OR 36.2; 95% CI 33.3-39.4; P<0.001) (Appendix I). This was much 
higher odds than for adults (OR 4.2; 95% CI 4.0-4.4; P<0.001) (Appendix G). All kitten age-
groups were more likely to be euthanased if they were entire, however age-group 2 (4 mths) 
had a much lower odds than other kitten age groups (OR 6.5; 95% CI 5.5-7.6; P<0.001). The 
odds of a kitten being euthanased if not desexed were similar in age-group 2 (4 mths) to the 
odds of adult or amalgamated cat results (Appendix J). 
Feral status 
Of cats that were categorised as feral, 93% were euthanased. However, 3% of feral cats were 
adopted and 1% were reclaimed. Overall, feral cats had much higher crude odds of being 
euthanased compared to those cats that were not feral (OR 13.4; 95% CI 12.5-14.2; P<0.001). 
When all variables (source, age, gender, breed, colour, desex status, year and month) were 
accounted for, feral cats were still more likely to be euthanased than non-feral cats, but the 
odds of euthanasia were less extreme (OR 4.7; 95% CI 4.3-5.2; P<0.001) (Appendix E & F). 
This was also true when cats were examined by age (adults and kittens) (Appendix G & I). 
Sex, breed and colour 
There was no significant difference between genders in the odds of euthanasia for all cats 
pooled, adults, or kittens. 
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For all cats pooled, a higher percentage of pure breed cats were reclaimed (11%) than 
domestic short-haired, medium-haired or long-haired cats, although these constituted only a 
small number of actual cats (956). Pure bred cats were also less likely to be euthanased and 
domestic short-haired cats had the highest odds of euthanasia (OR 2.6; 95% CI 2.5-2.8; 
P<0.001). This was true for both adult cats and kittens (Appendix E, F, G & I). 
Coat colour also showed no statistical difference in the odds of euthanasia for all cats pooled, 
adults, or for kittens. 
Year and month 
The percentage of cats euthanased each year was consistent, ranging from 56% - 61%. Year 1 
(06/07) had the lowest percentage of cats euthanased and year 2 (07/08) had the highest 
(Appendix E). 
When all cats were pooled and all variables (source, age, gender, breed, colour, desex status, 
and month) were accounted for, the odds of euthanasia compared to year 1 (06/07) were 
lowest in year 4 (09/10) (OR 0.5; 95% CI 0.5-0.6; P<0.001) (Appendix E). This was also true 
for kitten admissions (OR 0.2; 95% CI 0.2-0.3; P<0.001) (Appendix I). However, for adults, 
there was very little difference in the odds of euthanasia between years (Appendix G). 
For all cats pooled, the month with the lowest odds of euthanasia compared to December was 
August and there was no difference in the odds of euthanasia for October and November 
compared to December when all variables were accounted for (Appendix E). When examined 
by age-group, there were some differences in the odds of euthanasia patterns between 
months. In age-group 1 (<3 mths) there was no difference in odds of euthanasia for cats 
admitted in February, March, and November compared to December. During all other 
months, cats were slightly less likely to be euthanased. In age-group 2 (<4 mths) there was no 
difference in odds of euthanasia for cats admitted in February, March, April, July, August and 
October compared to December. During all other months, cats were slightly less likely to be 
euthanased. In age-group 3 (<6 mths) and age-group 4 (<12 mths) cats were slightly less 
likely to be euthanased in all months compared to December (Appendix E & F). 
There were also differences in the odds of euthanasia when kittens were examined by age-
group. In age-group 1 (<3 mths), age-group 3 (<6 mths) and age-group 4 (12 mths), the odds 
of euthanasia is less for kittens admitted in all months compared to December. In age-group 2 
(<4 mths), kittens were more likely to be euthanased in February, September and November 
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than December, less likely to be euthanased in June than December, and there was no 
difference in the odds of euthanasia between December and all other months (Appendix J). 
When all kittens were pooled, crude odds ratios for euthanasia were less for kittens in all 
months compared with December. However, when all variables were accounted for, there 
was no difference in odds of euthanasia in March, August and November compared to 
December (Appendix J). 
Pooled data for adult cats showed those admitted in November were no more likely to be 
euthanased compared to adult cats admitted in December and adult cats admitted in all other 
months were less likely to be euthanased than those admitted in December (Appendix E). The 
odds of euthanasia for adult cats differed slightly between age-groups when compared by 
month. In age-group 4 (<12 mths) adults admitted in all months were less likely to be 
euthanased than those admitted in December. In age-group 1 (<3 mths) there was no 
difference in euthanasia between cats admitted in February, March, and November compared 
to December; in age-group 2 (4 mths) January, February, October and November had no 
difference in euthanasia compared to December; and in age-group 3 (6 mths) February, 
March, October, November had no difference in odds of euthanasia compared to December 
(Appendix H). 
Reason for euthanasia 
A reason was recorded for 95% of all cats that were euthanased. The most common reason 
for cat euthanasia was for medical reasons (31%) and cat flu was the most frequently cited 
medical reason for euthanasia (Table 6.5). Age was the next most common reason for 
euthanasia. Of the 22% of cats euthanased for age related reasons, 88% were deemed too 
young, and 7% were too old (Table 6.5). Cats that were euthanased for behavioural reasons 
(16%) were most likely to be euthanased for exhibiting aggressive (32%) or fearful (22%) 
behaviours. Many cats (26%) euthanased for behavioural reasons had no specific behaviour 
recorded (Table 6.5). Interestingly, 11% of cats were euthanased due to a lack of shelter 
resources. 
Of all cats euthanased, 18% were euthanased for being feral. However, of those euthanased 
for being feral (feral was the reason listed for euthanasia), only 60% were categorised as feral 
on admission (Table 6.5). Other reasons for cats that were categorised as feral on admission 
being euthanased included (in descending order): medical, age, behaviour, no recorded 
reason, no room in shelter, other reason and owner request.  
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Table 6. 5: Reasons for euthanasia of cats admitted to 39 RSPCA shelters between June 2006 and July 
2010 
Euthanasia reason n % 
Medical 33,317 31% 
Medical - Cat Flu 10,950 33% 
Medical - Illness 9,339 28% 
Medical 5,606 17% 
Medical - Injury 2907 9% 
Medical - Ringworm 1891 6% 
Medical - Age 819 2% 
Medical - FIV 653 2% 
Medical - Hairloss 498 1% 
Medical - Contagious 136 0% 
Medical - Dental Disease 93 0% 
Medical - Calici 86 0% 
Medical - Cancer 85 0% 
Medical - Lack of Pigmentation 75 0% 
Medical - Blind 32 0% 
Medical - Deaf 31 0% 
Medical - FURTI 25 0% 
Medical - Cardiac 24 0% 
Medical - FIP 18 0% 
Medical - Ear Mites 16 0% 
Medical - Scarring 16 0% 
Medical - FeLV 8 0% 
Medical - Ear infection 4 0% 
Medical - FLD 3 0% 
Medical - Diabetes 2 0% 
Age 23510 22% 
Age - Too Young 20652 88% 
Age - Too Old 1637 7% 
Age 1221 5% 
Feral 19815 18% 
Behaviour 17569 16% 
Behaviour - Fearful 5660 32% 
Behaviour   4637 26% 
Behaviour - Aggression 3875 22% 
Behaviour - Unsocialised 1247 7% 
Behaviour - Stress 896 5% 
Behaviour - Unable to Handle 500 3% 
Behaviour - Toileting 439 2% 
Behaviour - Biting 256 1% 
Behaviour - Escaping 22 0% 
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Behaviour - Vocalisation 12 0% 
Behaviour - Over Grooming 11 0% 
Behaviour - Destructive 10 0% 
Behaviour - Hyperactive 4 0% 
Shelter 11756 11% 
Shelter - No Room 11346 97% 
Shelter - No Foster Care Available 410 3% 
Humane 2146 2% 
Legal 230 0% 
Owner 78 0% 
Owner - Euthanasia Request 70 90% 
Owner - Unable to Afford 8 10% 
% with reason 95% 
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Discussion 
Euthanasia was found to be associated with all variables examined except for state. 
Therefore, regardless of the shelter location, odds of being euthanased were associated with 
admission source, age (adult or kitten), sex, breed, colour, desex status, feral status, year of 
admission, and month, or other variables not accounted for in the model. It is important to 
consider, however, that some associations with euthanasia were minimal and were significant 
as a consequence of the sheer number of cats in the dataset. For example, although colour, 
gender and year of admission were significantly associated with euthanasia, the odds of 
euthanasia differed only slightly from the reference groups. This means that the effect of each 
of these variables on an individual cat being euthanased is negligible, and, although 
interesting, is probably not important from a strategic management perspective. 
Kittens, regardless of age-group, were less likely to be euthanased than adults in this study. 
This indicates that the outcomes of admission to an RSPCA shelter are different for adult cats 
compared to kittens, and therefore different approaches may be required for each age-group 
when attempting to reduce euthanasia.  This ratifies the results of previous research that also 
found outcome patterns for kittens differed from adults (Marston 2009, Alberthsen, Rand et 
al. 2013). Future research investigating effective management strategies for cat admissions to 
shelters should be split by age-group and each treated as separate populations. This would be 
best accomplished if all shelters used the same age criteria for identifying kittens. The most 
common reason for euthanasia of kittens in this study was for age (too young), indicating that  
the majority of kittens euthanased are in fact admitted to shelters too young to be viable if not 
presented with a queen. Further research investigating kitten admissions by age in days or 
weeks would be advantageous in determining what ages are most commonly admitted and 
then develop strategies accordingly. Differences between age-groups in the risk of euthanasia 
by admission sources may be explained by different shelter or state policy and procedure 
requirements. Although clustering by shelter was accounted for, there was still some 
influence from shelter policies on euthanasia risk that was not able to be adjusted for in the 
statistical model. 
The risk of euthanasia was particularly associated with admission source. A higher 
percentage of cats admitted as stray were euthanased than from any other admission source 
and therefore strays were the reference group for all analyses of odds of euthanasia. Overall 
there was no difference in the odds of being euthanased between council admissions and stray 
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cats, which was somewhat expected as council admissions are thought to be a combination of 
lost owned cats and homeless, free-roaming strays.  
The crude odds of euthanasia revealed that owner-surrendered cats were only slightly less 
likely to be euthanased than stray cats and, when all variables were taken into account, an 
owner-surrender had higher odds of being euthanased than a stray. This finding is consistent 
with previous Australian research investigating the risks of euthanasia for cats in Queensland 
(Alberthsen, Rand et al. 2013). This means that a cat is not necessarily less adoptable if 
admitted as a stray, nor more adoptable if surrendered by an owner. It may also suggest that 
many stray admissions are not truly stray; these cats have been pre-owned, are semi-owned or 
are in fact owner-surrenders that are presented as strays to avoid admission fees or emotional 
distress from surrendering a pet.  
Semi-owned cats are those free-roaming cats in the community that are provided care 
(predominately food) by people who do not recognise themselves as the identified care-giver 
(owner). Instances of cat semi-ownership are reported in both Australia and the U.S. (Haspel 
and Calhoon 1990, Slater 2004, Toukhsati, Bennett et al. 2007), with the semi-owned 
population in the U.S. thought to be approximately 44% of the total cat population (Slater, 
Miller et al. 2010). In separate studies that explored the prevalence of semi-ownership 
behaviours in Australia (Toukhsati, Bennett et al. 2007) and the U.S. (Haspel and Calhoon 
1990), 22% of respondents to each survey reported that they engaged in feeding a cat that 
they did not own (Haspel and Calhoon 1990, Toukhsati, Bennett et al. 2007). Cats that are 
semi-owned are therefore tolerant of human interaction and can be suitable for adoption. 
Indeed, stray cats admitted to a Melbourne animal shelter were found to be generally in good 
health and of high sociability (Marston and Bennett 2009).  
It is often presumed that many cats euthanased in animal shelters and pounds are actually 
feral cats that are extremely un-socialised and unable to be re-homed or rehabilitated. 
Findings from an Australian study that tracked 15,206 cat admissions to a single Melbourne 
shelter indicated that, of the cats euthanased, more than 62% were for feral/wild behaviour 
(Marston and Bennett 2009). However, the results of the present study indicate that, although 
feral cats do contribute to the population of cats entering RSPCA shelters in Australia, they 
are a small percentage of the overall admissions and of those euthanased. While 18% cat 
admissions were euthanased for being feral, only 10% were categorised as being feral on 
admission, and not all feral admissions were euthanased:  some cats categorised as feral were 
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reclaimed by an owner and others were adopted. This reflects the confusion that surrounds 
the definition of the term ‘feral’.  
Definitions of ‘feral cat’ in the scientific literature are varied and it has been suggested by 
several authors that cats may move between sub-populations of owned, free-roaming and 
feral cats throughout their life (Jarmen and Van der Lee 1993, Bradshaw, Horsfield et al. 
1999, Slater 2002, Levy and Crawford 2004, Slater 2004, Loyd and Miller 2010). In this 
study, feral cats were identified by informal, subjective behavioural observations of the cat 
sometime on or after admission. Most shelters emphasised aggressive behaviour as a major 
determinant for feral classification. However, a nationwide study on methods used to evaluate 
feral cats in the U.S.  reported there were no widely accepted or overarching criteria used by 
the 555 survey respondents to establish feral status (Slater, Miller et al. 2010). 
In the present study, the percentage of cats euthanased for feral reasons was similar to those 
euthanased for behavioural reasons. Even when pooled, these percentages only amounted to 
approximately half the percentages previously reported for feral euthanasia in an Australian 
shelter (Marston and Bennett 2009). This discrepancy between findings may reflect 
differences in location, or alternatively, differences between shelters in housing environment 
and management. It is possible that many of the cats euthanased for poor behaviour may be 
simply stressed and frightened pet cats. Dybdall, et al  (2007) found that cats accustomed to 
living in a family home environment exhibited more distress in a shelter environment than 
less socialised stray cats. Indeed, the present study found that, all variables accounted for, 
stray cats were slightly less likely to be euthanased than owner-surrenders. Another study 
investigating the identification methods of feral cats in shelters also indicated that if cats were 
allowed time to settle and become more accustomed to the new surroundings, cats that were 
initially flagged for ‘feral’ behaviour were often not truly feral, and their behaviour became 
markedly different after a few days (Slater, Miller et al. 2010). Clearly, stress-reducing 
mechanisms and behavioural assessments that correctly assess a cat’s feral status need to be 
developed. 
When reasons for euthanasia were examined, medical reasons were most common (31%). Cat 
flu and unspecified ‘illness’ accounted for most (61%) of all medical euthanasia in this study. 
This finding is perhaps not surprising as the shelter environment can be highly stressful for 
cats, lowering individual cat immunity, while facilitating cat contact with numerous 
conspecifics in a closed, artificial environment (Gourkow and Fraser 2006). Many cats are 
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also admitted with unknown health status and vaccination history (Murray, Skillings et al. 
2008). This volatile mix of conditions not only increases the risk of infection but promotes 
the rapid spread of contagious disease, which is extremely costly for shelters. Many shelters 
may manage treatable contagious disease, such as cat flu and ringworm, by euthanasia if 
adequate facilities and resources are not available to treat or prevent the spread of the illness 
(Gourkow and Fraser 2006, Murray, Skillings et al. 2008). This is especially true for busy 
shelters that are already crowded. It is possible that many cats euthanased for medical reasons 
in this study represent a consequence of shelters being presented with too many cats. Other 
Australian research reported only 6% of cats were euthanased for ill health (Marston and 
Bennett, 2009), which differs markedly from the present findings, potentially reflecting 
differences in shelter management practices and terminology. 
Age (predominately too young) was the second most common reason cats were euthanased in 
the present study (22% of all cats). Marston, et al (2009) reported similar figures (24%) for 
cats euthanased because of age in a large cat specialist shelter in Melbourne, Australia. 
Kittens have been well documented as the largest portion of shelter admissions in both 
Australia and the U.S. (Bartlett, Bartlett et al. 2005, Lord, Wittum et al. 2006, Marston and 
Bennett 2009, McDowell, Burns et al. 2011, Alberthsen, Rand et al. 2013), and despite 
kittens being slightly less likely to be euthanased than adult cats in this study and others 
(Alberthsen, Rand et al. 2013), kittens are over-represented in shelters. At present, popular 
opinion is that the ‘excess’ cat population is due to over breeding and there are simply too 
many cats and not enough homes. Desexing is considered to be the key to the cat 
overpopulation problem, but surveys indicate that at least 92% of owned cats in Australia are 
already desexed (Toukhsati, Bennett et al. 2007, Toribio, Norris et al. 2009, The Queensland 
State Govenment 2010). Unfortunately, there are numerous factors contributing to the 
problem of over breeding that make finding and implementing solutions difficult. Unless all 
cats in the community are owned and all cat owners are compliant and vigilant with timely 
desexing practices, desexing alone will not achieve a reduction in the excess cats entering 
shelters.  
Desexed cats in this study, however, were less likely to be euthanased. This is consistent with 
a study from the United Kingdom (U.K.) that investigated risks for cat mortality in adoption 
centres where it was reported that neutered cats were less likely to be euthanased (Murray, 
Skillings et al. 2008). However, the pre-admission reproductive status of many cats in the 
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present study and others has been unknown. Aside from flaws and difficulties in data 
recording by shelter staff (Bartlett, Bartlett et al. 2005, Alberthsen, Rand et al. 2013), 
identification of reproductive status could be biased due to the difficulty in assessing if a 
female cat is desexed in the absence of tattoos or other identification methods indicating de-
sexing (Marston and Bennett 2009).  
Previous Australian research has demonstrated that the most common way a cat enters a 
shelter is as a stray (Marston 2009, Marston and Bennett 2009, Alberthsen, Rand et al. 2013). 
Other research has shown that approximately 20% of people feed a cat that they do not claim 
to own, or exhibit some form of ‘semi-ownership’. Traditional control techniques that focus 
on public education for increasing desexing, or low-cost desexing campaigns may not be 
effective if the majority of cats are coming to shelters as un-owned animals. Reduced-cost 
desexing and desexing campaigns are only truly effective  on the owned population of cats 
where people are able to take responsibility for them and ensure that desexing takes place, 
preferably before reproductive maturity (Chu, Anderson et al. 2009).  
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Thesis Chapter 7 
Shelter policies and procedures in Australian RSPCA 
animal shelters and outcomes for admitted cats. 
Introduction 
Animal shelters exist for several key purposes: to protect the wider community from animals 
that damage property, create disturbances, cause injury to other animals and people, or spread 
disease; to provide sanctuary, care and new homes for wandering, homeless and unwanted 
animals; and to reunite lost pets with owners (Marsh 2010). The policies and practices 
employed by shelters in Australia are influenced by these sometimes conflicting missions. 
Some shelter policies are dictated by local law and ordinances relevant to the shelter’s 
physical location, while some are left to the discretion of the overarching shelter organisation 
and its beliefs. Some policies are even created at individual shelter level. As a result, many 
shelters that have similar aims and purposes may be operationally quite different. 
When a cat enters an animal shelter there are many different factors that influence the 
outcome of admission. Several Australian studies have investigated the cat level factors that 
influence the outcome to shelter admission (sex, age, breed, reproductive status and 
sociability) (Marston 2009, Marston and Bennett 2009, Alberthsen, Rand et al. 2013). 
However, each published study and previous chapters of this thesis indicate there are 
additional factors not previously examined that affect the outcome to shelter admission. Such 
factors include the policies and procedures employed by the shelter to which the cat is 
admitted, the capacity of a shelter at the time of admittance and the length of time a cat stays 
at a shelter. The capacity of a shelter and the degree to how ‘full’ a shelter is (i.e. shelter 
‘fullness’) at time of admittance are hypothesised to influence the risk of euthanasia for cats 
entering shelters. There is potential that overcrowding influences the risk of euthanasia, not 
only due to a lack of space but by increasing the incidence of illness. 
Previous studies have examined individual shelter operational practices, such as housing 
(Kessler and Turner 1997, Kessler and Turner 1999, Rochlitz 1999, Ottway and Hawkins 
2003, Gourkow and Fraser 2006) and environmental enrichment (Ellis 2009, Fantuzzi, Miller 
et al. 2010), and the effects these have on welfare, behaviour, stress and likelihood of 
adoption for cats. There have also been some assessments conducted on stress experienced by 
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cats in shelter environments, how shelter practices can influence this, how shelters assess for 
individual cat suitability for adoption and how the shelter  housing and handling practices 
impact on selection for adoption (Kessler and Turner 1997, Kessler and Turner 1999, 
McCobb, Patronek et al. 2005, Gourkow and Fraser 2006, Griffin and Hume 2006, Slater, 
Miller et al. 2010). To the best of our knowledge, the impact of shelter policy on the risk of 
euthanasia for cats has not previously been investigated. If reducing euthanasia as an outcome 
to shelter admission is a goal of organisations and communities, knowing which operational 
practices are most highly associated with euthanasia may provide shelters with a perspective 
on how to best manage individual areas of shelter operation and also provide evidence for the 
development of new local laws and ordinances.  
The aims of this study were to describe the policies and procedures of RSPCA shelters, to 
evaluate associations between particular shelter policies and procedures and risk of 
euthanasia of cats following admission to shelters, to assess effects of shelter 'fullness' on risk 
of euthanasia, and to describe the hazards of euthanasia by day after entry to shelters. 
Methods 
Shelter Selection 
Of the 40 RSPCA shelters operating in Australia between 1st July 2009 to 30th June 2010, all 
but seven small shelters in regional Victoria were using the standard animal management 
database (ShelterMate©). These 7 shelters were not invited to participate in this study. All 
other RSPCA shelters (n=33), were eligible for participation in the study and attempts were 
made to contact representatives of each. Of those, 21 shelters from 7 of Australia's 8 states 
and territories (NSW, ACT, QLD, SA, TAS, WA and VIC) participated in the survey (64%). 
Shelters that were not able to be contacted or were unable to participate in the study 
represented four states and territories (NSW, QLD, SA and NT) (Table 7.1).  
 
Table 7. 1: The number (N) and percentage (%) of RSPCA shelters that participated in the current study 
by state and territory. 
State N (%) surveyed N not surveyed 
NSW 6 (50%) 6 
QLD 6 (67%) 3 
VIC 3 (100%) 0 
ACT 1 (100%) 0 
SA 1 (50%) 1 
WA 1 (100%) 0 
TAS 3 (75%) 1 
NT 0 (0%) 1 
TOTAL 21 (64%) 12 
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Shelter-level data 
A questionnaire was developed in consultation with key stakeholders after identifying areas 
that potentially impact cat outcomes to shelter admission in Chapter 2, 4, 5 & 6. The ACT 
RSPCA CEO, the  QLD RSPCA Operations Manager, The national RSPCA Scientific 
Officer and 2 independent researchers reviewed and commented on the questionnaire prior to 
establishment of the final draft used in this study. 
The questionnaire was undertaken by telephone with key RSPCA shelter staff using a 
combination of open ended and Likert- scaled (Likert 1932) questions. With approval from 
the CEO of each state RSPCA group, shelters were contacted individually and invited to 
participate in the study. Shelters that agreed to participate nominated a senior shelter staff 
member to be contacted and phone interviews were conducted in 2010 or 2011 by the 
primary researcher. 
Shelter managers and administrators were asked general questions relating to shelter 
operations, behavioural assessments, environmental enrichment, foster programs, adoption 
programs, and their personal beliefs relating to responsibilities of shelters, the intrinsic value 
of cats and dogs and the ‘no-kill’ movement (Table 7.2). 
Single answer and open ended questions included information pertaining to shelter holding 
capacity (how many cages available, maximum holding capacity, cage size -small, medium 
and large, quarantine facilities and quarantine holding periods), and adoption and foster 
programs (price of adoptions, return policies, numbers fostered annually, foster survival rates, 
and numbers of carers available – dogs and cats). 
General shelter data included business hours (how many hours open to the public), shelter 
locality (rural, regional or urban), staffing numbers (including volunteers), if cats from other 
shelters and groups were accepted, veterinary support, if a council pound was operated in 
conjunction with the shelter, and how much was charged for surrenders. 
Using a Likert scale (Table 7.2) participants were asked to respond to a series of questions 
relating to three broad areas – health, behaviour, and environmental enrichment. For health, 
participants were asked a series of six questions and six sub-questions (see appendix K, L & 
M for details) relating to cat euthanasia in response to illness on admission, after admission, 
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in relation to shelter space, if quarantine procedures were employed and if kittens were 
euthanased below a certain weight. Participants were also asked a series of four questions and 
four sub-questions regarding the use of behavioural assessments for cats and if cats with 
behavioural problems were ever rehabilitated. Two questions and four sub-questions were 
also asked pertaining to the use of environmental enrichment programs and how often these 
programs were employed throughout the shelter. Finally, each shelter respondent was asked 
to respond to three statements: 
- It is the RSPCA’s responsibility to take care of stray and abandoned cats in the 
community 
- Zero euthanasia of at least 90% of all incoming animals in a given community (i.e. 
all healthy and treatable cats and dogs) is achievable. 
- Cats and dogs have the same intrinsic value to our community 
The shelter respondent was read each statement and asked to indicate how strongly they 
personally agreed or disagreed with that particular statement. Appendix M provides a list of 
all questions asked in the survey.
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Table 7. 2: The questions, number and percentage of responses to RSPCA shelters using a Likert-type scale 
Questions for shelters using a Likert-type scale response. % responded Very 
infrequently 
(applying to 
0-20% of 
cats) 
Infrequently 
(applying to 
21-40% of 
cats) 
Sometimes 
(applying to 
41-60% of 
cats) 
Frequently 
(applying to 
61-80% of 
cats) 
Very 
frequently 
(applying to 
81-100% of 
cats) 
Of cats that are ill on admission, how many are euthanased due to illness on admission? 20/21 (95%) 5 (25%) 5 (25%) 1 (5%) 7 (35%) 2 (10%) 
Of cats that are ill on admission, how many are euthanased due to Cat flu? 21/21 (100%) 8 (38%) 2 (10%) 0 (0%) 1 (5%) 10 (48%) 
Of cats that are ill on admission, how many are euthanased due to ringworm? 21/21 (100%) 6 (29%) 2 (10%) 0 (0%) 1 (5%) 12 (57%) 
Of cats that are ill on admission, how many are euthanased due to other treatable 
diseases? 21/21 (100%) 11 (52%) 4 (19%) 4 (19%) 0 (0%) 2 (10%) 
Of cats that develop an illness after admission, how often are they euthanased? 20/21 (95%) 4 (20%) 5 (25%) 2 (10%) 7 (35%) 2 (10%) 
Of cats that develop an illness after admission, how often are they euthanased for cat flu? 21/21 (100%) 5 (24%) 5 (24%) 3 (14%) 0 (0%) 8 (38%) 
Of cats that develop an illness after admission, how often are they euthanased for 
ringworm? 21/21 (100%) 7 (33%) 1 (5%) 1 (5%) 3 (14%) 9 (43%) 
Of cats that develop an illness after admission, how often are they euthanased for other 
treatable diseases 19/21 (90%) 10 (53%) 3 (16%) 2 (11%) 3 (16%) 1 (5%) 
of those cats that are sick but treatable, how often are those euthanased due to limited 
holding capacity or resources? 21/21 (100%) 6 (29%) 4 (19%) 3 (14%) 3 (14%) 5 (24%) 
how often are standing operating procedures for quarantine used? 20/21 (95%) 4 (20%) 2 (10%) 0 (0%) 0 (0%) 14 (70%) 
to what extent are new animals quarantined? 21/21 (100%) 7 (33%) 1 (5%) 0 (0%) 0 (0%) 13 (62%) 
to what extent are kittens’ euthanased below a certain age or weight 18/21 (86%) 3 (17%) 3 (17%) 5 (28%) 2 (11%) 5 (28%) 
How often do you use a formal behavioural assessment procedure for cats? 17/21 (81%) 10 (59%) 0 (0%) 2 (12%) 0 (0%) 5 (29%) 
How often do you assess for aggression to people? 12/21 (57%) 1 (8%) 0 (0%) 0 (0%) 0 (0%) 11 (92%) 
How often do you assess for aggression to other cats? 11/21 (52%) 4 (36%) 2 (18%) 0 (0%) 0 (0%) 5 (45%) 
How often do you assess for aggression to dogs? 11/21 (52%) 11 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
How often do you assess for fear / timidity/ anxiety to people? 11/21 (52%) 1 (9%) 0 (0%) 0 (0%) 0 (0%) 10 (91%) 
How often do you assess for fear / timidity/ anxiety to other cats? 11/21 (52%) 6 (55%) 1 (9%) 0 (0%) 0 (0%) 4 (36%) 
How often do you assess for fear / timidity/ anxiety to dogs? 11/21 (52%) 11 (100%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 
How often are cats with behavioural problems rehabilitated? 20/21 (95%) 17 (85%) 0 (0%) 1 (5%) 2 (10%) 0 (0%) 
How often do you use environmental enrichment programs? 21/21 (100%) 0 (0%) 0 (0%) 1 (5%) 1 (5%) 19 (90%) 
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to what extent do cats have access to scratch post / clawing / scratching? 21/21 (100%) 2 (10%) 0 (0%) 4 (19%) 4 (19%) 11 (52%) 
to what extent do cats have access to hide box or hiding place? 21/21 (100%) 2 (10%) 1 (5%) 2 (10%) 3 (14%) 13 (62%) 
to what extent do cats have access to high shelving or climbing? 21/21 (100%) 1 (5%) 0 (0%) 1 (5%) 3 (14%) 16 (76%) 
to what extent do cats have access to toys? 21/21 (100%) 0 (0%) 0 (0%) 0 (0%) 1 (5%) 20 (95%) 
to what extent do cats have access to other enrichment? 21/21 (100%) 0 (0%) 1 (5%) 6 (29%) 4 (19%) 10 (48%) 
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Cat-level data 
All cats admitted to study shelters between 1st July 2009 and 30th June 2010 were enrolled. 
Data for these cats had been collected as described in Chapter 3 of this thesis. 
Statistical analyses 
Risk factors for euthanasia 
Statistical analyses were performed using Stata SE/11(StataCorp 2009). Risks of euthanasia 
of cats following admission to shelters were compared by shelter policies and procedures. All 
data were analysed separately for adult cats and kittens, using the individual shelter’s age 
definition for kittens and adults.  
For cats identified as being admitted to the same shelter more than once during the study 
period, only first admissions were included. Each cat was classified as being either 
euthanased or not (i.e. adopted, reclaimed or other outcome). Potential risk factors for 
euthanasia (shelter policies on health, behaviour, enrichment, adoption prices, opening hours, 
shelter staff beliefs, surrender fees and quarantine policies) were assessed using univariable 
logistic regression analysis, with clustering of euthanasia by shelter accounted for by fitting 
shelter as a random effect in all models using Stata’s -xtmelogit- command. For kitten 
analysis, additional potential risk factors were also examined (minimum weight for admission 
and minimum weight for desexing).  
When categories for potential risk factor contained less than 3 shelters, categories were 
pooled if adjoining categories were sufficiently similar. For example, no behavioural 
assessment used (0% of cats) was pooled with behavioural assessment used ‘very 
infrequently (0-20% cats). 
Each shelter was classified as small, medium or large, based on the number of admissions in 
the study year. Small shelters where those that received, in total ≤500 cats, medium shelters 
received between 501 – 2000 cats, and large shelters were those that received between 2001 – 
7000 cats during the study period. In case shelter size was a confounder, all potential risk 
factors for euthanasia were also assessed using multivariable logistic regression models with 
shelter size and shelter locality included. 
Shelter 'fullness' 
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Shelter 'fullness' was estimated at the start of each calendar month in each shelter as the 
number of cats in the shelter at that time expressed as a percentage of the shelter capacity (the 
estimated maximum number of cats that could be held in the shelter at any point in time). 
The number of adult cats in each shelter at the start of each calendar month was calculated as 
number present at the start of the month plus additions during the month minus cats leaving, 
euthanased or dying during the month. Numbers of kittens were calculated in the same way. 
Admissions where the recorded exit date was before the recorded admission date were 
excluded from these calculations, as were admissions where the recorded exit date was more 
than 365 days after the recorded admission date, and admissions where the exit date was not 
recorded. As the number of cats in each shelter at the start of the study period was not 
available, data for all admissions over the preceding 3 years (i.e. July 2006 to June 2009) 
were also collected and numbers of cats in each shelter at the start of each calendar month 
calculated using this approach but setting the numbers of cats in each shelter on 1st July 2006 
to 0. Estimated numbers of cats from July 2006 were spuriously low but assuming no cat 
remained in a shelter for more than 12 months; estimates from July 2007 would have been 
free of this error. 
The maximum number of cats that could be held in the shelter at any point in time was 
described by shelter managers as fluctuating depending on the cat size, age and sociability of  
cats being held(e.g. a particular cage could potentially hold 1 adult cat or 3 kittens or 2 adult 
cats from the same household). In addition, the number and sizes of cages varied within 
shelters during the study period. To address differences in proportions of cats that were 
kittens, ‘adult cat equivalents’ were used where each kitten counted as 1/3 of an adult cat 
equivalent. Two shelters were excluded from analyses of shelter fullness as the percentage of 
admissions that were excluded was greater than 3%, and where less than 500 admissions 
occurred in the study period. Only shelters with admission data for the 3 years preceding the 
study period (i.e. from 1st July 2009 to 30th June 2010 were included in analyses of shelter 
fullness. 
Shelter fullness was calculated for each month within each shelter as the number of ‘adult cat 
equivalents’ in each shelter at the start of each calendar month expressed as a percentage of 
the highest number of ‘adult cat equivalents’ in the shelter at the start of any calendar month 
in the 3 years preceding the study period. The same value for shelter fullness was applied to 
all admissions to that shelter in that month. This variable was categorised and the association 
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between this percentage and the risk of euthanasia assessed (for all cats pooled) using a 
logistic regression model with adjustment for admission source, calendar month of 
admission, feral status on admission, gender, year, breed, colour, and with shelter fitted as a 
random effect.  
Hazards of euthanasia 
The hazard of euthanasia on a particular day after admission describes the probability of 
euthanasia occurring on that day for those admitted cats not euthanased before that day. (This 
contrasts with the distribution of euthanasia for all admitted cats). For example, if 100 cats 
were admitted, and of these, 80 were euthanased on or before day 10 and 3 were euthanased 
on day 11, the hazard for day 11 would be 3/(100-80) or 0.15. Only euthanasia within shelters 
were considered; cats leaving the shelter were assumed to have contributed time at risk until 
500 days after entry. Admissions where the recorded exit date was before the recorded 
admission date were excluded from these calculations, as were admissions where the exit date 
was not recorded. Smoothed hazard functions were generated using weighted kernel-density 
estimates using a bandwidth of 1 day. Ninety-five percent point-wise confidence intervals 
were used. Hazard functions were calculated to 500 days after entry; the first 50 days were 
graphed. 
Definitions: 
All cats were classified as kittens and adults, as described in Chapter 3 and by Alberthsen, et 
al (2013). Cat age at admission was estimated by shelter or veterinary staff. Definitions of 
‘kitten’ and ‘adult’ varied by the state or territory, but this was deemed inconsequential to the 
outcomes of this study as shelter policies that varied by age of cat were based on the shelter’s 
definition for kitten and adult.  
Results 
Shelter descriptions  
Overall, 34,966 cats (15,830 adults and 19,136 kittens) were admitted to the 21 participating 
shelters between July 1 2009 and 30 June 2010.  
Most of the 21 shelters were classed as urban (10; 48%) or regional (8; 38%), with the 
remaining 3 (14%) shelters classed as rural. Urban shelters accounted for the majority 
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(30,770; 88%) of study admissions. There were approximately an equal number of shelters 
representing each shelter size classification (small, medium and large) (Table 7.3). 
Table 7. 3: Cat admissions to 21 RSPCA shelters by shelter size and risk of euthanasia 
Variable n shelters n cats 
Euthanased   
n (%) Odds Ratio (95% CI) P Value 
Shelter size – Kittens   0.460 
Large (2001 – 6781cats per year) 6 13137 7652 (58%) Reference group  
Medium (501 – 2000 cats per year) 7 4534 2363 (52%) 0.7(0.2 to 2.3) 0.562 
Small (143 – 500 cats per year) 8 1465 693 (47%) 0.5(0.2 to 1.5) 0.215 
Shelter size – Adult cats   0.803 
Large (2001 – 6781 cats per year) 6 11351 6791 (60%) Reference group  
Medium (501 – 2000 cats per year) 7 3323 2045 (62%) 1.1(0.5 to 2.5) 0.742 
Small (143 – 500 cats per year) 8 1156 693 (60%) 0.9(0.4 to 1.9) 0.761 
 
All shelters included in this study accepted every cat presented with the exception of a small 
shelter in Western Australia, which operated as a no-kill shelter and only accepted owner-
surrendered and injured cats. Just under half (48%) of shelters surveyed accepted cats from 
other shelters or welfare groups (Table 7.4). Shelters were open to the public (weekdays and 
weekends inclusive) an average of 53 hours per week (range 33 - 168 hours/week) (Figure 1).  
 
Table 7. 4: General Yes / No questions regarding 21 RSPCA shelter operations. 
Do shelter operations: No - n (%) Yes - n (%) 
Accept cats from other shelters? 11 (52) 10 (48) 
Have a dedicated customer service team? 8 (38) 13 (62) 
Outsource for veterinary care ? 7 (33) 14 (67) 
Operate a council contract? 12 (57) 9 (43) 
Have a behavioural assessment? 10 (53) 9 (47) 
Have environmental enrichment for cats? 0 (0) 21 (100) 
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Figure 7. 1: The total hours (weekday and weekend) open to the public (business hours) per week for 21 
RSPCA shelters. 
A fee was charged at all shelters ($30 - $60) for the admission of owned adult cats, owned 
kittens or litters of kittens. The amount varied, depending on the state and shelter, and at 
some shelters, fees varied between adult cats, kittens and multiple entries (more than 1 adult 
cat or a queen and litter). However no animal at any shelter was refused admission if the fee 
was unable to be met (RSPCA 2008).  
Many shelters (62%) had a dedicated customer service team that dealt exclusively with the 
public and were not responsible for the care of animals (Table 7.4). In contrast, only a third of 
shelters (33%) had a dedicated veterinary team onsite, while most (67%) outsourced to 
private veterinary clinics. Qualitative information indicated those shelters that outsourced 
their veterinary care mostly did so only for desexing services, emergency medical attention, 
surgical procedures or to prescribe and provide antibiotics. Some shelters that outsourced 
veterinary services administered basic first aid, medications, vaccinations and performed 
microchipping onsite and in-house (Table 7.4).  
Adoption fees varied across shelters in this study, ranging from $85 - $185 for adult cats and 
$130 - $235 for kittens. The adoption price was influenced at some shelters by age i.e. 
Kittens were priced higher than adults and senior cats (over 8 years in age) may be 
discounted; breed i.e. higher prices were charged for cats of a particular breed; and length of 
stay at shelter.  
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Euthanasia policy – body weight & age 
The majority (71%) of shelters had a policy to euthanase kittens on admission if they were 
below a certain weight (Table 7.5 ). The remaining shelters (29%) reported that they operated 
on a more arbitrary system and assessed each kitten ‘case-by-case’. Decisions to euthanase or 
not usually depended on the level of self care the kitten demonstrated (i.e. if it was with a 
mother cat or could eat on its own). The most common weight below which kittens were 
euthanased on admission was 500g (range 400-1000g) (Table 7.5). It is not known how 
stringently this policy was followed or enforced. One third of shelters (39%) reported that 
they had a policy to euthanase kittens under a defined age or weight ‘very frequently or 
frequently’ (Table 7.2).  
Table 7. 5: The cut-off weight (g) for euthanasia of kittens admitted to 21 RSPCA shelters between July 1 
2009 and June 30 2010 by number and percentage. 
cut-off weight (g) n (%) shelters 
400 2 (10) 
500 8 (38) 
600 3 (14) 
650 1 (5) 
1000 1 (5) 
case by case / no cut off 6 (29) 
 
Illness- Euthanasia and quarantine policies 
When asked to rate the euthanasia frequency of cats that were presented to the shelter with an 
illness (non-specified), the response was polarised with 45% of shelters frequently or very 
frequently euthanasing immediately, and 50% euthanasing infrequently or very infrequently 
(Table 7.2).   
Similar polarisations of responses were reported for the euthanasia frequency of cats with 
common treatable health problems present on admission, such as cat flu and ringworm. For 
example, almost half (48%) the shelters indicated that cats presented with cat flu were 
euthanased very frequently, whereas in 38% this occurred very infrequently (Table 7.2). 
For cats developing signs of illness after admission, patterns of euthanasia were again 
polarised, with 45% of shelters euthanasing frequently or very frequently, and 45% 
infrequently or very infrequently (Table 7.2). Euthanasia for treatable disease was influenced 
by limited holding capacity in similar proportions across shelters  (Table 7.2). 
 167 
 
Standard operating procedures for quarantine of sick animals were used ‘very frequently’ in 
two thirds (70%) of shelters. Twenty percent of shelters very infrequently used standard 
operating procedures for quarantine (Table 7.2). Similarly,  62% of shelters quarantined 
newly admitted cats very frequently, with only 33% of shelters quarantining newly admitted 
cats very infrequently (33%) (Table 7.2).  However, qualitative responses revealed that many 
respondents considered individual housing as ‘quarantine’ rather than having a specific room 
designated as quarantine with barrier procedures in place. Quarantine holding periods were 
varied, from no quarantine at all, up to 14 days (the average stay in quarantine was 4 days).  
Behavioural assessment 
While all shelters assessed cats for adoptability, only half (50%) the shelters indicated that 
they used a formal behavioural assessment for cats when deciding how the cat would 
progress through the shelter. In contrast, all shelters indicated that they had an assessment for 
dogs. Shelters were asked to rate how frequently a behavioural assessment was used and 59% 
indicated that this was utilised ‘very infrequently’ while 29% used a formal behavioural 
assessment ‘very frequently’ (Table 7.2). The risk of euthanasia was not found to be 
statistically associated with the inclusion or exclusion of formal behavioural assessments. 
Almost all shelters that conducted behavioural assessments for cats, included testing cats for 
aggression, anxiety, fear and timidity towards people (Table 7.2). Approximately a quarter 
(36%) of shelters reported that they included testing cats for aggression, anxiety, fear and 
timidity towards other cats ‘very frequently’ and 100% of shelters tested the same 
behavioural traits towards dogs ‘very infrequently’. Most shelters (81%) did not attempt to 
rehabilitate cats with identified behavioural issues (Table 7.2).  
Environmental enrichment 
Every shelter employed environmental enrichment for cats with the majority (95%) supplying 
some form of enrichment very frequently. The provision of toys for cats was incorporated in 
all shelter enrichment programs. Some shelters (5%) provided toys to cats frequently (61-
80%) (Table 7.2) and stated that those cats that did not receive toys were ill, in quarantine for 
contamination issues or due to a belief that these cats ‘needed their rest’.. 
The second most common form of enrichment was the provision of high shelving or some 
type of access to perform climbing activities. This was provided very frequently or frequently 
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in 90% of shelters (Table 7.2). However, the extent that cats were provided a hiding place or 
hide box and access to a scratching post or provision of enrichment materials that allow for 
scratching and clawing was more varied between shelters (Table 7.2).  
Attitudes and beliefs of RSPCA employees 
Approximately half (52%) of respondents disagreed or strongly disagreed that it was the 
RSPCA’s responsibility to take care of stray and abandoned cats in the community. Only a 
third (33%) indicated that they agreed or strongly agreed with this statement (Table 7.6). 
Just over two-thirds (71%) of survey participants strongly disagreed or disagreed that zero 
euthanasia of all healthy and treatable cats and dogs was achievable. However, 19% strongly 
agreed that this was an achievable goal (Table 7.6).  
From the telephone interviews, most participants felt that the ‘community’ they represented 
did not value cats and dogs equally; however, 81% strongly agreed or agreed that dogs and 
cats had the same intrinsic value (Table 7.6).
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Table 7. 6: Descriptive statistics and odds ratios for the risk of euthanasia for cats admitted to 21 RSPCA shelters based on attitudes and belief of employees. 
 
Variable n shelters n cats Euthanased N (%) Odds Ratio (95% CI) P Value 
Adjusted Odds Ratio 
(95% CI) * P Value 
A
d
u
l
t
 
c
a
t
s
 
Belief A: It is the RSPCA’s responsibility to take care of stray and abandoned cats in the community 0.774  0.808 
Strongly disagree 3 3963 2277 (57%) Reference group    
Disagree 8 1722 1169 (68%) 1.6(0.6 to 4.0) 0.349 2.2(0.7 to 7.0) 0.189 
Neither agree or disagree 3 5521 3405 (62%) 1.8(0.6 to 5.4) 0.325 1.8(0.6 to 5.2) 0.312 
Agree 4 2693 1495 (56%) 1.6(0.6 to 4.6) 0.373 1.8(0.6 to 5.3) 0.285 
Strongly agree 3 1931 1183 (61%) 2.1(0.7 to 6.3) 0.204 2.4(0.8 to 7.5) 0.133 
Belief B: Zero euthanasia of at least 90% of all incoming animals in a given community (i.e. all healthy and treatable cats and dogs) is achievable. 0.087  0.231 
Strongly disagree 8 5922 3281 (55%) Reference group    
Disagree 7 3957 2428 (61%) 1.1(0.6 to 2.2) 0.723 1.1(0.6 to 2.1) 0.777 
Neither agree or disagree 2 3073 2192 (71%) 3.5(1.3 to 9.4) 0.012 3.6(1.3 to 9.9) 0.014 
Strongly agree 4 2878 1628 (57%) 1.1(0.5 to 2.4) 0.784 1.1(0.5 to 2.5) 0.734 
Belief C: Cats and dogs have the same intrinsic value to our community  0.286  0.449 
Strongly disagree 2 445 118 (27%) Reference group    
Disagree 2 4697 2740 (58%) 2.3(0.6 to 8.7) 0.219 2.8(0.6 to 12.3) 0.185 
Agree 3 3149 2094 (66%) 3.3(1.0 to 11.3) 0.056 3.5(1.0 to 12.1) 0.044 
Strongly agree 14 7539 4577 (61%) 2.4(0.9 to 6.7) 0.097 2.5(0.9 to 7.1) 0.076 
K
i
t
t
e
n
s
 
Belief A: It is the RSPCA’s responsibility to take care of stray and abandoned cats in the community 0.984  0.433 
Strongly disagree 3 6592 4242 (64%) Reference group    
Disagree 8 2448 1592 (65%) 1.2(0.3 to 5.4) 0.765 4.3(0.8 to 22.3) 0.084 
Neither agree or disagree 3 4771 2184 (46%) 1.0(0.2 to 5.7) 0.991 1.0(0.2 to 4.6) 0.989 
Agree 4 2851 1488 (52%) 1.5(0.3 to 7.9) 0.610 2.7(0.6 to 12.6) 0.202 
Strongly agree 3 2474 1202 (49%) 1.2(0.2 to 7.0) 0.825 2.2(0.4 to 10.9) 0.353 
Belief B: Zero euthanasia of at least 90% of all incoming animals in a given community (i.e. all healthy and treatable cats and dogs) is achievable. 0.577  0.652 
Strongly disagree 8 5121 2521 (49%) Reference group    
Disagree 7 7361 4740 (64%) 0.7(0.2 to 2.1) 0.544 0.7(0.2 to 2.1) 0.552 
Neither agree or disagree 2 3476 1986 (57%) 2.2(0.4 to 11.3) 0.344 1.7(0.3 to 9.1) 0.521 
Strongly agree 4 3178 1461 (46%) 0.7(0.2 to 2.6) 0.638 0.6(0.2 to 2.2) 0.468 
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Belief C: Cats and dogs have the same intrinsic value to our community  0.510  0.676 
Strongly disagree 2 803 162 (20%) Reference group    
Disagree 2 6577 4273 (65%) 4.5(0.6 to 34.9) 0.150 3.3(0.3 to 34.2) 0.309 
Agree 3 3348 1634 (49%) 3.1(0.5 to 20.5) 0.231 2.8(0.4 to 18.7) 0.277 
Strongly agree 14 8408 4639 (55%) 2.6(0.5 to 12.1) 0.238 2.4(0.5 to 11.4) 0.266 
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Risk of euthanasia 
The use of quarantine procedures, the extent to which new animals were placed in quarantine, 
and the provision of high shelving or climbing enrichment were all significantly associated 
with euthanasia (Table 7.7, Table 7.8). How often shelters used quarantine procedures and 
the extent to which new adult animals were placed in quarantine on admission to shelters was 
significantly associated with the risk of euthanasia (P=0.012). Adult cats admitted to shelters 
(regardless of shelter size and locality) that quarantined new animals very frequently (81-
100% of cat admissions) were less likely to be euthanased than adult cats admitted to shelters 
that quarantined new animals very infrequently (0-20% of cats) (OR. 0.5 (95% CI 0.3 to 0.9) 
(P=0.012) (Table 7.7). The use of quarantine procedures and the frequency of quarantine used 
for kitten admissions were not associated with the risk of euthanasia (Table 7.7). 
Table 7. 7: . Descriptive statistics and odds ratios for the risk of euthanasia for cats admitted to 21 
RSPCA shelters – associations with shelter policies on cat health and quarantine. 
Variables n shelters n cats Euthanased n (%) Odds Ratio (95% CI) P Value 
Adult cats 
Q3. Of those cats that are sick but treatable, how often are those euthanased due to 
limited holding capacity or resources?  0.436 
Very infrequently (0-20% of cats) 6 3604 2033 (56%) Reference group  
Infrequently (21-40% of cats) 4 5213 2861 (55%) 1.1(0.5 to 2.6) 0.829 
Sometimes (41-60% of cats) 3 3199 2158 (67%) 1.8(0.7 to 4.6) 0.235 
Frequently (61-80% of cats) 3 2672 1761 (66%) 2.1(0.8 to 5.5) 0.128 
Very frequently (81-100% of cats) 5 1142 716 (63%) 1.7(0.8 to 3.9) 0.195 
Q4. How often are standing operating procedures for quarantine used?  0.458 
No standard operating procedures  1 176 140 (80%) 
Reference group 
 
Very infrequently (0-20% of cats) 4 4790 2923 (61%) 
Infrequently (21-40% of cats) 2 474 134 (28%) 
Very frequently (81-100% of cats) 14 10390 6332 (61%) 0.8(0.4 to 1.5) 0.458 
Q5. To what extent are new animals quarantined?  0.012 
Very infrequently (0-20% of cats) 7 4848 3159 (65%) Reference group 
 Infrequently (21-40% of cats) 1 176 140 (80%) 
Very frequently (81-100% of cats) 13 10806 6230 (58%) 0.5(0.3 to 0.9) 0.012 
Kittens 
Q3. Of those cats that are sick but treatable, how often are those euthanased due to 
limited holding capacity or resources?  0.187 
Very infrequently (0-20% of cats) 6 4343 2089 (48%) Reference group  
Infrequently (21-40% of cats) 4 4398 2148 (49%) 2.3(0.7 to 7.9) 0.192 
Sometimes (41-60% of cats) 3 3261 1696 (52%) 2.8(0.7 to 10.8) 0.143 
Frequently (61-80% of cats) 3 5848 4166 (71%) 5.1(1.3 to 19.7) 0.019 
Very frequently (81-100% of cats) 5 1286 609 (47%) 2.4(0.8 to 7.8) 0.139 
Q4. How often are standing operating procedures for quarantine used?  0.823 
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Very infrequently (0-20% of cats) 4 4113 2393 (58%) 
Reference group 
 
No standard operating procedures  1 250 151 (60%) 
Infrequently (21-40% of cats) 2 750 93 (12%) 
Very frequently (81-100% of cats) 14 14023 8071 (58%) 0.9(0.3 to 2.4) 0.823 
Q5. To what extent are new animals quarantined?  0.113 
Very infrequently (0-20% of cats) 7 8367 5780 (69%) Reference group 
 Infrequently (21-40% of cats) 1 250 151 (60%) 
Very frequently (81-100% of cats) 13 10519 4777 (45%) 0.5(0.2 to 1.2) 0.113 
 
How often kittens had access to high shelving or climbing was significantly associated with 
euthanasia (P=0.022). Kittens admitted to shelters that provided access to shelving or 
climbing very frequently were 3.3 (95% CI 1.2 to 9.0) times more likely to be euthanased 
than in shelters that provided access to shelving or climbing infrequently.  Again, this also 
remained true regardless of adjustments for shelter size and locality (Table 7.8). There was no 
statistical difference in the risk of euthanasia for adult cats between shelters for 
environmental enrichment factors (Table 7.8). 
Table 7. 8: Descriptive statistics and odds ratios for the risk of euthanasia for cats admitted to 21 RSPCA 
shelters – associations with shelter policies on environmental enrichment. 
Variable n shelters n cats Euthanased N (%) Odds Ratio (95% CI) P Value 
Adult cats 
Q11. How often do you use environmental enrichment programs?  0.340 
Sometimes (41-60% of cats) 1 2001 1234 (62%) Reference group  
Frequently (61-80% of cats) 1 176 140 (80%) 2.4(0.3 to 17.1) 0.370 
Very frequently (81-100% of cats) 19 13653 8155 (60%) 0.8(0.2 to 3.4) 0.804 
Q12.1. To what extent do cats have access to scratch post / clawing / scratching?  0.438 
Very infrequently (0-20% of cats) 2 683 329 (48%) Reference group  
Sometimes (41-60% of cats) 4 2384 1277 (54%) 0.8(0.3 to 2.7) 0.778 
Frequently (61-80% of cats) 4 6338 3996 (63%) 1.5(0.5 to 4.8) 0.504 
Very frequently (81-100% of cats) 11 6425 3927 (61%) 1.5(0.5 to 4.4) 0.416 
Q12.2. To what extent do cats have access to hide box or hiding place?  0.276 
Very infrequently (0-20% of cats) 2 683 329 (48%) Reference group 
 Infrequently (21-40% of cats) 1 629 502 (80%) 
Sometimes (41-60% of cats) 2 2404 1327 (55%) 0.4(0.1 to 1.4) 0.151 
Frequently (61-80% of cats) 3 1225 636 (52%) 0.6(0.2 to 1.8) 0.349 
Very frequently (81-100% of cats) 13 10889 6735 (62%) 1.0(0.4 to 2.3) 0.962 
Q12.3. To what extent do cats have access to high shelving or climbing?  0.201 
Very infrequently (0-20% of cats) 1 612 288 (47%) 
Reference group 
  
Sometimes (41-60% of cats) 1 403 93 (23%) 
Frequently (61-80% of cats) 3 784 599 (76%) 
Very frequently (81-100% of cats) 16 14031 8549 (61%) 1.6(0.8 to 3.3) 0.201 
Kittens 
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Q11. How often do you use environmental enrichment programs?  0.434 
Sometimes (41-60% of cats) 1 4780 3462 (72%) Reference group  
Frequently (61-80% of cats) 1 250 151 (60%) 0.6(0.0 to 11.0) 0.718 
Very frequently (81-100% of cats) 19 14106 7095 (50%) 0.3(0.0 to 2.4) 0.250 
Q12.1. To what extent do cats have access to scratch post / clawing / scratching?  0.918 
Very infrequently (0-20% of cats) 2 884 349 (39%) Reference group  
Sometimes (41-60% of cats) 4 2259 1070 (47%) 1.3(0.2 to 8.5) 0.767 
Frequently (61-80% of cats) 4 9104 5653 (62%) 1.9(0.3 to 12.1) 0.502 
Very frequently (81-100% of cats) 11 6889 3636 (53%) 1.4(0.3 to 7.2) 0.707 
Q12.2. To what extent do cats have access to hide box or hiding place?  0.348 
Very infrequently (0-20% of cats) 2 884 349 (39%) Reference group 
 Infrequently (21-40% of cats) 1 863 584 (68%) 
Sometimes (41-60% of cats) 2 5378 3504 (65%) 0.5(0.1 to 3.2) 0.465 
Frequently (61-80% of cats) 3 1764 715 (41%) 0.4(0.1 to 2.2) 0.289 
Very frequently (81-100% of cats) 13 10247 5556 (54%) 1.2(0.3 to 4.4) 0.795 
Q12.3. To what extent do cats have access to high shelving or climbing?  0.022 
Very infrequently (0-20% of cats) 1 732 298 (41%) 
Reference group 
 
Sometimes (41-60% of cats) 1 598 42 (7%) 
Frequently (61-80% of cats) 3 1389 838 (60%) 
Very frequently (81-100% of cats) 16 16417 9530 (58%) 3.3(1.2 to 9.0) 0.022 
 
Shelter fullness was significantly associated with the risk of euthanasia (P<0.001). Cats 
admitted when shelters that were at 60 to 80% and 80-90% of calculated capacity, were at a 
higher risk of euthanasia relative to when the shelter was at 20% to 40% of capacity (Table 
7.9). However there was no increase in the risk of euthanasia when shelters were above 90% 
capacity (P≥0.498) (Table 7.9). 
Table 7. 9: Odds ratios for the risk of euthanasia for cats admitted to 21 RSPCA shelters based on shelter 
fullness on the first day of the calendar month of admittance 
Shelter fullness* Odds Ratio (95% CI) P value 
<0.001 
20% to 40% Reference group 
>40% to 60% 1.0(0.9 to 1.1) 0.975 
>60% to 80% 1.1(1.0 to 1.2) 0.002 
>80% to 90% 1.3(1.1 to 1.4) <0.001 
>90% to 95% 1.0(0.9 to 1.2) 0.498 
>95% 1.0(0.9 to 1.2) 0.708 
* on first day of calendar month in which cat was admitted 
 
For both adult cats and kittens, risks of euthanasia did not differ significantly by shelter 
locality, shelter size, business hours, surrender fees charged, whether a customer service team 
or on-site veterinary arrangement was used, euthanasia policy based on body weight and age, 
 174 
 
euthanasia polices for sick cats on and post admission, behavioural assessments, or the 
provision of toys, scratching posts or hiding places on univariable analyses or after adjusting 
for shelter size (Appendix K & L). There was also no statistical difference in the risk of 
euthanasia between shelters based on attitudes and beliefs of participating shelter managers 
(Table 7.6). 
Hazards of euthanasia 
Hazards of euthanasia by days since entry to the shelter are shown for adult cats (Figure 7.2) 
and kittens (Figure 7.3). The hazard of euthanasia on a particular day after admission 
describes the probability of euthanasia occurring on that day for those admitted cats not 
euthanased before that day. Highest hazards were soon after entry. Hazards declined 
markedly to day 7 then rose to day 10 before progressively declining to day 50.  
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Figure 7. 2: Smoothed hazard of euthanasia for adult cats by days since entry to 21 RSPCA shelters. The 
grey shaded band represents the point-wise 95% confidence limits. 
 
Figure 7. 3: Smoothed hazard of euthanasia for kittens by days since entry to 21 RSPCA shelters. The 
grey shaded band represents the point-wise 95% confidence limits. 
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Discussion 
This study has revealed significant associations of several shelter practices with the risk of 
euthanasia: quarantining cats on entry to shelters, provision of high shelving and climbing 
enrichment, and shelter capacity. 
What constituted ‘quarantine’ was loosely defined by shelters. Some shelters considered 
single housing (or discrete unit housing) cats to be quarantine, while others defined it as 
separate housing in a separate building. Regardless of definition ambiguity, the results of the 
current study show the act of separating new cat admissions from the existing shelter 
population reduces the risk of euthanasia. It is likely that this practice assists in preventing the 
spread of contagious disease and may even reduce stress for some cats, thereby reducing the 
incidence of illness. There is some evidence that cats that are housed communally experience 
greater levels of stress than those housed singly in a shelter environment (Ottway and 
Hawkins 2003), although this varies considerably with the size, quality of housing, 
enrichment provided, proximity to conspecifics, the experiences of an individual cat prior to 
shelter admission and shelter cleaning practices (Kessler and Turner 1997, Kessler and 
Turner 1999, Kessler and Turner 1999, Ottway and Hawkins 2003, Rochlitz 2005, Gourkow 
and Fraser 2006, Ellis, Rodan et al. 2013). 
In the current study, although euthanasia of cats for treatable disease was not strongly 
influenced by holding capacity, capacity was statistically associated with euthanasia. As 
overcrowding  is known to facilitate the spread of infectious diseases in the shelter 
environment (Dinnage, Scarlett et al. 2009) euthanasing on admission is generally to reduce 
the spread of contagious disease, even if quarantine facilities are available. However, the risk 
of euthanasia for both adult cats and kittens was less when quarantine procedures (isolating 
sick animals and isolating new animals on arrival) occurred frequently. This was especially 
true for adult cats.  
Previous studies (Dinnage, Scarlett et al. 2009, Marston 2009, Marston and Bennett 2009) 
and Chapter 5 of this thesis have indicated health related problems are one of the most 
frequent reasons for euthanasing a cat in an animal shelter. Of health related reasons, cat flu 
is cited as the most frequent (Chapter 5). Cat flu or Feline Influenza Virus or Feline Upper 
Respiratory Tract Infection (FURTI) is caused by a number of infectious agents present either 
singly or in combination, including herpes and caliciviruses, chlamydiophilia and 
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mycoplasma, and is a common treatable condition in cats (Bannasch and Foley 2005). 
Unfortunately, although treatable, some cats can become carriers and excrete virus when 
under stress (Bannasch and Foley 2005).  Stress is known to increase the likelihood of 
contracting illness and can impair immune system function (Steptoe 1991).  Agents causing 
cat flu are highly contagious and prevalent in crowded environments when there is 
continuous entry of cats of unknown health status, and difficulties in maintaining high 
sanitary standards. Consequently, management by euthanasia is often chosen over treatment, 
which for many shelters is financially ineffective (Rohlf and Bennett 2005, Dinnage, Scarlett 
et al. 2009). This may explain in part the observed increase in the hazard of euthanasia for 
cats at approximately 10 days post admission (approximate incubation period for cat flu). 
A study that assessed the stress level of 86 cats admitted to the Nebraska Humane Society in 
the United States found that cats determined as suitable for adoption by the shelter had lower 
mean stress scores than cats determined unsuitable. Further to this, over half (55%) of the 
cats that were deemed unsuitable for adoption were euthanased due to illness (Dybdall, 
Strasser et al. 2007). Due to the high percentage of cats euthanased for health reasons (most 
commonly cat flu) they further examined archival data for 260 cats that were euthanased for 
developing FURTI and found that the onset of illness in a shelter was recorded as ranging 
from between 11-14 days after admission (Dybdall, Strasser et al. 2007). Dybdall et al (2007) 
also reported that the average stay for the 86 cats included in their study was approximately 
24 days.  Another study of 2734 cats admitted to a large urban shelter in the United States 
investigated the onset of FURTI during the cats’ stay in that shelter. It was reported that the 
cumulative probability of a cat developing FURTI by day 7 was between 26-32% and rose to 
80-86% by day 14 (Dinnage, Scarlett et al. 2009). In the current study, 14 to 18 days was 
found to be the average stay for cats admitted to Australian RSPCA shelters and that of cats 
that were euthanased, 50% were euthanased by day 7. 
Shelter environments can prove particularly stressful for cats and the ability to execute 
natural behaviour can form the basis of coping strategies for this stress (McCobb, Patronek et 
al. 2005). It is well established that keeping animals such as domestic cats in confined and 
featureless environments is detrimental to health and well-being. The provision of enrichment 
in holding facilities that enable cats to express natural behaviours and receive some form of 
mental stimulation has been shown to improve overall wellbeing of cats in shelter 
environments (Rochlitz 1999, Rochlitz 2005, Ellis, Rodan et al. 2013) and can improve the 
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likelihood of adoption (Gourkow and Fraser 2006, Fantuzzi, Miller et al. 2010). A study that 
compared the urine coritisol-to-creatine ratios of 120 cats between four shelters in the United 
States found significantly lower stress levels in cats housed in enriched shelter environments 
compared to those that did not incorporate and enrichment program. In the current study 
every shelter provided some enrichment for all cats; however the risk of euthanasia was 
significantly associated with the provision of high shelving and climbing enrichment. Kittens 
that were provided shelving and/or climbing frequently were more likely to be euthanased 
than those with infrequent access to climbing or high shelf enrichment.  
A study that compared the urine cortisol-to-creatine ratios of 120 cats between four shelters 
in the United States found significantly lower stress levels in cats housed in enriched shelter 
environments compared to those that did not incorporate an enrichment program (McCobb, 
Patronek et al. 2005). The use of vertical space in captivity is important for cats in terms of 
activity and monitoring surroundings. It is well documented that cats prefer elevated vantage 
points for comfort and security (Podberscek, Blackshaw et al. 1991, Rochlitz 1999, Rochlitz 
2005, Ellis 2009). Therefore, cats with the ability to climb and be elevated in their enclosure 
are likely to be less stressed. Gourkow and Fraser (2006) assessed the effect of housing and 
handling practices on the welfare, behaviour, and selection for adoption of 165 cats in a 
Canadian animal shelter and determined that certain behavioural traits ( happy, friendly or 
playful) were associated with lower stress scores and cats that demonstrated those traits were 
more likely to be selected by an adopter. Cats that had lower stress scores in this study were 
also those housed in enriched environments (Gourkow and Fraser 2006). Additionally, other 
studies have established that higher activity levels in adult cats can increase likelihood of 
adoption (Fantuzzi, Miller et al. 2010). Cats in higher tiered cages have been reported to be 
viewed more frequently by potential adopters and also demonstrated higher levels of activity 
than cats in cages that are floor level, perhaps due to their ability to use an elevated area to 
review the environment and monitor the approach of people (Smith, Durman et al. 1994, 
Rochlitz 2000, Fantuzzi, Miller et al. 2010).  
There were several areas of shelter management that were included in this study that were 
somewhat surprisingly not associated with the risk of euthanasia. The use or not of a formal 
behavioural assessment to ascertain the adoptability of a cat in shelters was not associated 
with a greater or lower risk of euthanasia. This indicates that formal assessments do not 
reveal anything more than informal assessments. This was also the case when comparing 
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shelters that have a specific age and/or weight cut off for keeping or euthanasing kitten 
admissions. It is possible that shelters that did not have a specific policy, but assessed kittens 
case by case often euthanased kittens of the same age and weight as those with strict policies 
due to the practicalities (both logistically and from a welfare perspective) of keeping very 
young, unweaned kittens without a mother in a shelter environment. Several shelters that did 
employ a designated cut off for young kittens described their decision making process as 
being based on the level of self care a kitten exhibited. 
Limitations 
There were several limitations in this study that need to be considered in the interpretation 
and application of results. Of foremost concern is the small sample size of shelters, which 
meant that some results are potentially misrepresented. Inferences made from the results of 
such small representations (sometimes in the current study a category contained a single 
shelter) are weak. Therefore, caution is to be applied when interpreting the results of this 
study.  
Additionally, the ‘all or nothing’ outcomes to shelter questions may mean that answers to the 
likert-scaled questions may have been influenced by what answer they thought the primary 
researcher wanted. It is possible that shelter practices are in fact more varied and can even 
fluctuate month to month. In addition, other shelter practices or factors influencing shelter 
operations not accounted for in this study may have an influence on outcome for cats (for 
example operating budgets of the shelter relative to size, community involvement and 
pressure, local laws and the enforcement of such,). Future research that focuses on single 
specific shelter practices may be able to better inform the relevance and application of 
obscure results from the current study. 
Another limitation is the statistical approach used when assessing the capacity of shelters and 
‘fullness’. As an accurate measure of shelter capacity was not able to be obtained within the 
confines of the current study, a reasonable estimate of capacity was calculated based on the 
number of cats admitted. Further to these calculations, it was estimated that across the board 
three kittens took up the allocated space of one adult cat. This method was deemed the most 
effective for estimating shelter capacity with the information available.  
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Thesis Chapter 8 
 General Discussion and Conclusions  
The overarching aim of this thesis was to address some of the identified deficits in scientific 
information pertaining to cats admitted to Australian animal shelters. To do this, a series of 
studies were undertaken investigating the following questions: 
1) What are the characteristics of the excess and unwanted cat population entering 
shelters in Australia? (Chapters 4 &5a,b) 
2) Which cats are at a higher risk of euthanasia once they have entered a shelter than 
others? (Chapters 4, 6 & 7) 
3) Do cat admissions to shelters vary seasonally? (Chapters 5a,b & 6), and 
4) Do individual shelter practices differ between each shelter and what impact do 
different practices have on cat admissions and euthanasia rates? (Chapter 7) 
This final chapter outlines and discusses the findings of this series of studies and 
demonstrates that the work presented in this PhD thesis has fulfilled the overall aims stated at 
its commencement. 
The initial pilot study (Chapter 4) was the first state-wide investigation of shelter cat 
admissions published in Australia and, to the best of the author’s knowledge, only the second 
in the world. Prior to this, descriptive shelter admission studies that included or focussed on 
cat admissions and outcomes were limited to data obtained from one or two specific shelters 
(Patronek, Glickman et al. 1996, Shore and Girrens 2001, Bartlett, Bartlett et al. 2005, 
Rinzin, Stevenson et al. 2008, Marston 2009, Marston and Bennett 2009). Before this pilot 
study it was unknown if the results from individual shelter investigations were indicative of 
local trends only, or able to be extrapolated more broadly. The overall findings reported in 
this pilot study from multiple shelters were consistent with previous shelter-specific research. 
Importantly, this study documented that although a higher number of kittens are admitted to 
Queensland RSPCA shelters, adult cats had higher odds of being euthanased; the number of 
cats reclaimed was extremely low and of those reclaimed only a very small percentage were 
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microchipped; and that many stray cats were re-homable, with higher odds of being adopted 
than cats surrendered by an identified owner. The pilot study also informed the development 
of the methodology for the larger study. It highlighted definition differences between shelters 
and states (age of kittens, definition of feral cats); established the validity and limitations of 
data collected from electronic records (categorization of microchip or desex status prior to 
admission, and adult versus kitten); helped with the definition of variables; identified 
additional variables to collect that would add meaning to the wider study (reasons for 
surrender, reasons for euthanasia); and demonstrated that the risk of euthanasia was 
influenced by other factors not included in this initial investigation (e.g. seasonal patterns of 
admission, shelter policy and procedures). 
 
Following on from the state-specific pilot study, national cat admissions to RSPCA shelters 
across Australia were examined in Chapters 5-7. This was the first national investigation of 
cat admissions to shelters in Australia, and established important information pertaining to 
how cats were presented to shelters, characteristics of cats presented to shelters, and, for 
those cats surrendered to shelters by identified owners, the reasons for the decision to 
relinquish, risks for euthanasia as an outcome to shelter admission and differences in shelter 
policy and procedure. These pertinent findings are summarised in figure 8.1 and interpreted 
below. 
 
Most cats were presented to shelters by members of the general public, as either a stray 
animal or as an owner-surrender, and more kittens were admitted than adult cats (Chapter 5a). 
It is therefore imperative that future management strategies aimed at reducing admission be 
directed at influencing the general public, not cat owners per se. In addition, further research 
is required to investigate why the general public present stray cats to shelters and intervening 
strategies should potentially be tailored for both different ownership statuses (stray verses 
owned).  
 
Owner-related reasons were most commonly given for surrendering a cat to a shelter 
(Chapter 5a). The most frequently cited owner-related reason was for accommodation 
because pets were not allowed. This has far-reaching implications for potential management 
as it demonstrates that reducing cat admissions to shelters in Australia (and, thereby reducing 
euthanasia in shelters), requires strategies that focus on changing rules and potentially 
 182 
 
legislative requirements surrounding and related to the inclusion of pets in rental agreements 
and other housing arrangements.  
 
Importantly, Chapter 5a also demonstrated that, despite reporting the highest percentage of 
sterilised cats in any shelter study to date, this was still lower than expected, particularly 
among owner-surrendered cats. While Toribio et al (2009) reported that 90% of owned cats 
in Australia are sterilised, in the present study 64% of owner surrendered and 35% of stray 
adult cats were sterilised. The percentage of cats sterilised was low even in jurisdictions that 
require mandatory spay or neutering, and even in the ACT where a mandatory spay and 
neuter policy has been in place since June 2001. These sterilisation rates indicate that 
previously reported statistics for the owned cat population may be inaccurate and that excess 
breeding could be a significant contributor to shelter admissions. This is supported by the 
finding that more than half of all admissions were under 12 months of age. As younger cats 
are less likely to be sterilised than cats older than 12 months, this delay in sterilisation is 
plausibly making a substantial contribution to the excess cat population. Early-age spay or 
neutering may therefore be an important strategy in managing excess cat populations. It 
should be noted that legislation requiring sterilisation is not necessarily useful, particularly if 
not implemented in a timely manner. While legislation is an important tool in the 
management of excess pets in the community, the results presented throughout this thesis are 
evidence that legislative requirements do not always result in the desired outcomes. If 
legislative measures are not enforced or evaluated, the effectiveness of using such 
management strategies can be unknown or limited.  
Although anecdotally assumed, the seasonality of cat admissions to shelters nationally was 
well documented within this thesis (Chapter 5a and b). While adult cats were presented 
consistently throughout the year to Australian RSPCA shelters, kitten admissions are clearly 
seasonal. This information can be utilised to time sterilization campaigns, social marketing 
messages to improve responsible pet ownership, and to assist in the allocation of shelter 
funding and resources. For example, investing in the widespread availability and reduced cost 
of early age desexing, in addition to government approved trap-neuter-return programs for 
known stray populations approximately 3-4 months prior to the recorded kitten influxes may 
reduce the number of unplanned  pregnancies and subsequent kitten admissions.  
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The admission of cats to shelters was compared between states and territories in Chapter 5b 
and this established that there are some important similarities and differences between 
Australian states in cat admissions to RSPCA shelters. The differences in the classification of 
adults and kittens limited comparisons between states. However, despite these differences in 
definitions, admission patterns were similar regardless of state: most cats are admitted by the 
general public as stray or owner-surrender. There were differences in the incidence of cats 
desexed prior to admission between states and in the reasons provided for the surrender of 
owned cats, although the most common reasons were owner-related regardless of state. This 
knowledge is important because it gives some indication as to which factors can be targeted 
nationally and which need locality-specific considerations. For example, Tasmania not only 
recorded one of the lowest incidences of cats desexed prior to admission (24% cats, 43% of 
adults), but ‘own litter’ was the most frequently cited owner-related reason for surrender. In 
this state, more aggressive desexing campaigns and incentives may produce a greater effect 
on shelter admission than changing accommodation legislation. Obtaining and evaluating 
local data is essential when attempting to introduce management plans in communities, and 
locality-specific shelter research is therefore important to underpin Australian strategies and 
inform legislators.  
Identification of a different admission pattern for kittens in northern regions of Australia was 
another important finding of this thesis (Chapter 5b). Although distinct ‘kitten seasons’ are 
documented in both the southern and northern hemispheres, when kitten admissions were 
examined seasonally by state and individual shelter, a ‘tropical effect’ on kitten admissions 
was revealed, indicating no distinct kitten influx in warmer, wetter northern Australian 
climes. While this finding enables the development of locality-specific desexing campaigns 
and reveals that changes in environmental conditions can impact cat populations, it also 
highlights the need to employ caution when extrapolating research outcomes. Further 
research into the effects of climate on domestic cat populations is required.  
Euthanasia was found to be statistically associated with all variables examined in this study—
admission source, age (adult or kitten), sex, breed, colour, desex status, feral status, year of 
admission, and month—with the exception of state. Therefore, the odds of a cat being 
euthanased in one state are not greater or lesser then the odds of being euthanased in another. 
This is important as it implies that euthanasia of cats in shelters is not a greater problem in 
any particular locality and that, perhaps, state-wide legislative differences do not overtly 
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increase or decrease overall euthanasia of cats. Nonetheless, the overall percentage of cats 
euthanased in individual shelters varied greatly and, therefore, it is possible that different 
management practices could account for this variation. Further research at the level of 
individual shelters is required to address this issue. 
The risk of euthanasia was particularly associated with admission source. When all variables 
(as described above) were taken into account, an owner-surrendered cat had higher odds of 
being euthanased than a stray. Cats surrendered to shelters for the purpose of euthanasia were 
not included in this calculation. Therefore, after accounting for admission source, age, sex, 
breed, colour, desex status, feral status, year of admission, month of admission and state, a 
stray cat was more likely to be adopted than one surrendered by an owner. In addition, based 
on observed behaviour, the majority of stray cats were not classed as feral, and were therefore 
socialised towards humans in varying degrees. This corroborates anecdotal and research 
evidence that many stray cats have had contact with humans and are often re-homable, 
potential pets. It may also indicate that many stray admissions are not truly stray. 
Kittens, regardless of age-group, were less likely to be euthanased than adults, and desexed 
cats were less likely to be euthanized than entire cats. As age (predominately too young) was 
the second most common reason cats were euthanased (22% of all cats), preventing the birth 
of unwanted kittens through desexing of domestic cats will continue to be an important 
strategy for reducing euthanasia of cats in shelters. 
Overall, medical reasons were the most common reason for euthanasia of cats in RSPCA 
shelters in Australia. The most frequently cited medical reason was cat flu, which is 
commonly associated with overcrowding. Hence, this result suggests that because nearly all 
RSPCA shelters were open access, they are often being presented with more cats than they 
can keep healthy. This theory is supported by the subsequent findings in Chapter 7. 
When shelter policy and procedures were investigated (Chapter 7), an ‘all or nothing’ 
approach to operational procedures was identified across shelters. For example, for cats 
admitted to shelters with cat flu, approximately half of all shelters euthanased almost all of 
them and the remaining half treated and did not euthanase at all. Interestingly, despite having 
such polarized operational approaches, many of the practices investigated in this study were 
not statistically associated with the risk of euthanasia, even when potential confounding 
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factors such as shelter size (annual intake) were accounted for. This suggests that other 
factors, including those not yet identified, may be more important.  
For example, keeping adult cats separate from the incoming population of cats in a shelter 
environment was associated with a lower risk of euthanasia. Shelters that do not already 
quarantine new arrivals could potentially reduce the emergence of illness and, therefore, the 
need to euthanase, simply by increasing the frequency and efficiency of quarantine practices 
and procedures. Environmental enrichment, by way of providing shelving and climbing 
options in housing, also potentially increased the risk of euthanasia for kittens. Shelters that 
utilized quarantine on admission for adult cats,  and which were not approaching the upper 
limits of shelter holding capacity, were statistically associated with a lower risk of euthanasia. 
These results, in conjunction with the finding that illness was the most common reason for 
euthanasia, suggest that reducing stress and utilizing quarantine facilities to further minimize 
disease transmission should be the focus of future animal shelter operational strategies to 
reduce euthanasia. Other research has also reported a link between illness and stress in 
overcrowded conditions (Dinnage, Scarlett et al. 2009). 
Chapter 7 also indicates that shelter capacity plays a role in the risk of cat euthanasia in 
shelters. Therefore, reducing the number of cats euthanased due to stress and illness (brought 
on indirectly by shelter conditions) may only increase the risk of euthanasia due to a lack of 
space or resources (Chapter 7). Numerous factors clearly need to be coordinated to provide 
best-practice guidelines for shelters, and further research is clearly required to extend the 
important findings reported in this thesis.  
 
Summary of overall findings and recommendations for future excess cat management  
It is well recognised that there is a gap in scientific knowledge relating to numbers, 
characteristics and outcomes for cat admissions to animal shelters (Rowan 1992, Slater 2001, 
Scarlett 2008, Alberthsen, Rand et al. 2013). Using sophisticated statistical tools, the studies 
outlined in this thesis rigorously examined cat admission and outcome data to piece together 
a more comprehensive view of the excess cat situation in Australia. The results of this thesis 
have clearly demonstrated risk factors associated with euthanasia for cats admitted to 
shelters. In order to achieve a reduction in the number of cats euthanized each year in 
Australian shelters it is clear that understanding the risks associated with euthanasia on both 
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the individual cat and shelter level would allow for the identification of key areas to target for 
effective intervention. Building on a systematic review of literature, I was able to identify key 
factors associated with shelter admission and outcomes for cats in Australia. A diagrammatic 
representation of key findings for overall shelter admission and outcome processes, pressures 
influencing admission and outcome, and potential counter measures is presented in Figure 
8.1. Future research and management could focus on these identified factors by implementing 
interventions, for example, investigating the presentation of semi-owned and stray cats to 
shelters by the general public to further ascertain why people bring stray cats to shelters. This 
information can then inform strategies to prevent admissions of cats that are not truly stray or 
lost pets.
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Figure 8.1:  An overview of significant findings from this investigation into the excess cat population admitted to RSPCA shelters between 2006 and 2009 and 
suggestions for evidence-based strategies to improve management.
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As clearly identified in this thesis and other research (Marsh 2010), reducing admission of 
cats to animal shelters is an integral first step to reducing euthanasia. Excess breeding, 
seasonal influences, owner-related issues, and the stray and semi-owned cat populations are 
identified pressures that could be targeted to reduce admission. An important conclusion of 
this thesis is that indiscriminate breeding of cats is still clearly a significant contributor to the 
problems of excess cats in Australia. The percentage of cats sterilized in this study was low 
even in jurisdictions that required mandatory desexing (the Australian Capital Territory). 
Consistent with these low desexing statistics, age (predominately too young) was the second 
most common reason cats were euthanased (22% of all cats). Excess breeding of cats is 
therefore a major contributor to shelter admissions and euthanasia rates. Importantly, 
however, the unexpectedly low desexing rates in owned cats imply that stray cats may not be 
the only, or even the main, contributor to the excess cat population. Therefore, early-age spay 
or neutering of owned cats may be an important strategy in managing excess cat populations 
and reducing euthanasia of cats in shelters. This strategy may be more successful if animal 
welfare agencies partnered with veterinary schools to help ensure graduating veterinary 
students have the necessary surgical competency as well as an understanding of the problems 
associated with the excess cat population.   
It has been claimed that if all suitable pet cats are desexed there is a possibility that there will 
not be enough genetic material left for a viable domestic cat population, hybrid vigor will be 
lost and ‘moggies’ will become difficult to source (Baldock 2004). The data reported in this 
thesis suggest that this concern is unfounded. Even if thousands of cats were sterilized 
immediately, this would be unlikely to lead to a cat shortage, particularly given the general 
sociability of stray cats identified in this study. Continuing desexing campaigns is therefore a 
justified and integral part of excess cat management. 
As the majority of cats are presented to shelters in Australia by the general public, strategies 
to reduce cat admissions to shelters and their subsequent euthanasia need to focus on 
educating the general public about the responsibilities and important features of pet 
ownership. Shelter admission numbers will be reduced substantially if the general public can 
be educated and supported to take responsibility for cats that are potential pets (semi-owned 
cats), and provided with the tools required to retain existing pets. Increased availability of 
‘pet friendly’ accommodation would facilitate retention of existing pets in their homes and 
potentially create more homes for cats. This would require widespread changes in body 
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corporate by-laws and rental agreements, possibly supported by government legislation. To 
enhance reclaim rates for cats, there needs to be increased use of effective cat identification 
(collars, tags and microchipping). Mandatory microchipping of all reclaimed cats and all pets 
sold through breeders and retail outlets could assist with this aim.  
The outcomes of the current study indicate that shelter capacity, animal health, animal 
behaviour, and a lack of identification all contribute to euthanasia as an outcome of shelter 
admission. This thesis has identified that these pressures could effectively be reduced through 
changes in shelter policy that incorporate the routine quarantine of new cats (particularly 
adults) on admission, routine vaccination on admission, and introducing specific enrichment 
that reduces stress. 
Limitations and recommendation for further research 
As with any research, there are limitations to the findings in this thesis. The most obvious 
limitation of this study is that data are limited to Australian RSPCA shelters, even though 
council pounds and other welfare organizations’ animal shelters often take in animals from 
within the same areas that RSPCA shelters operate. This limitation was unavoidable. 
However, as the RSPCA is the largest and most widespread organization operating animal 
shelters in Australia, and as it has uniform, electronically accessible data, it arguably provides 
the best representation of the cat population entering shelters nationally.  
There were several challenges, however, in analysing RSPCA shelter data. These include the 
differences in definitions used by each state, and even differences between shelters within a 
state, regarding the age of kittens, what constitutes quarantine, how to determine feral status, 
and the overall accuracy and reliability of data collected by multiple individuals across a 
large geographic area. In addition, shelter operations varied between states, as noted in 
Chapter 5b (Western Australia operated as a no kill shelter during the study period and the 
Northern Territory does not always submit annual statistics to the overarching RSPCA 
organisation). It is also not known how many other shelters and welfare groups are operating 
in the state or within the same geographical location as the RSPCA. Despite these challenges, 
in-depth statistical analysis of the RSPCA database has led to a better understanding of the 
factors that influence admissions and outcomes for cats in shelters, which should enable more 
effective shelter management practices. 
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The results in this thesis also expose the reality that compliance with companion animal 
legislative requirements is poor or ineffective, resulting in legislation that is not achieving the 
desired long-term effects. Evaluating the reasons why the companion animal legislation is 
less effective than anticipated—for example, if desexing legislation is less effective in the 
ACT because of poor support from veterinarians for early age desexing or due to underlying 
public misconceptions—would be valuable for achieving the desired outcomes from 
legislation. 
Future research aimed at reducing shelter admissions and evaluating potential intervention 
strategies would be facilitated by a nation-wide requirement for shelters to record data in a 
uniform manner. The results in this thesis strongly attest to the long-term value of legislation 
that ensures accurate, standardised data collection by all animal welfare agencies. 
With a basis for comparison established from the findings of this body of research, future 
investigations can focus on more specific and focussed research questions. For example, the 
evaluation of the effectiveness of mandatory microchipping could be investigated by 
comparing admission and outcome data of shelters in areas where microchipping is 
mandatory compared to shelters operating in areas where this is not legislative requirement.  
Conclusion 
Overall, this research fulfilled its aims and answered the research questions that were set out 
in Chapter 1 of this thesis. The findings may prove useful not only to scientific researchers in 
the areas of shelter medicine, animal welfare and veterinary epidemiology, but also for the 
consideration by veterinarians, animal welfare organisations, shelter administrators and 
government bodies when drafting legislation and developing management practices. In 
addition to scientifically confirming previously anecdotal evidence, a broader picture of the 
excess cat population in Australia has been established throughout this thesis. This body of 
work provides a solid foundation for future studies to further extend our knowledge of the 
excess and unwanted domestic cat population.  
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Appendices 
Appendix A: The relative risk ratio (RRR) of admission to 39 RSPCA shelters between June 2006 and July 2010, by state and admission 
source (Chapter 5b).  
  All cats   Adults  Kittens    
  RRR 95% CI P-value* RRR 95% CI P-value* RRR 95% CI P-value* 
  
    0.070     0.097     0.045 
Owner-surrender                   
QLD Reference group   Reference group   Reference group   
ACT 0.5** (0.3 to 0.7) 0.001 0.5 (0.3 to 0.7) <0.001 0.5 (0.3 to 0.8) 0.003 
NSW 0.9 (0.4 to 2.2) 0.856 1.1 (0.6 to 2.1) 0.761 0.8 (0.3 to 2.4) 0.747 
NT 0.2 (0.1 to 0.3) <0.001 0.3 (0.2 to 0.4) <0.001 0.1 (0.1 to 0.2) <0.001 
SA 0.5 (0.4 to 0.8) 0.005 0.6 (0.4 to 0.8) 0.003 0.5 (0.3 to 0.8) 0.003 
TAS 0.4 (0.3 to 0.6) <0.001 0.4 (0.2 to 0.6) <0.001 0.4 (0.3 to 0.7) 0.001 
VIC 0.8 (0.5 to 1.3) 0.421 0.8 (0.5 to 1.3) 0.426 0.8 (0.4 to 1.3) 0.344 
WA 2.8 (1.9 to 4.3) <0.001 3.5 (2.4 to 5.2) <0.001 2.5 (1.6 to 3.9) <0.001 
Council                   
QLD Reference group   Reference group   Reference group   
ACT 0.3**** (0.1 to 1.1) 0.075 0.2 (0.1 to 0.9) 0.033 0.4 (0.1 to 1.4) 0.155 
NSW 0.6 (0.1 to 6.5) 0.663 0.3 (0.0 to 3.1) 0.310 0.9 (0.1 to 10.2) 0.942 
NT 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 
SA 0.0 (0.0 to 0.2) <0.001 0.0 (0.0 to 0.1) <0.001 0.1 (0.0 to 0.2) <0.001 
TAS 0.1 (0.0 to 0.6) 0.013 0.2 (0.0 to 1.0) 0.051 0.0 (0.0 to 0.2) <0.001 
VIC 4.3 (1.2 to 15.6) 0.029 4.2 (1.1 to 15.8) 0.033 3.6 (0.9 to 14.2) 0.072 
WA 0.0 (0.0 to 0.1) <0.001 0.0 (0.0 to 0.0) <0.001 0.1 (0.0 to 0.3) <0.001 
Other                   
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QLD Reference group   Reference group   Reference group   
ACT 0.2**** (0.1 to 0.4) <0.001 0.1 (0.0 to 0.1) <0.001 0.5 (0.3 to 0.8) 0.004 
NSW 0.2 (0.1 to 0.4) <0.001 0.2 (0.1 to 0.4) <0.001 0.3 (0.2 to 0.6) <0.001 
NT 0.1 (0.0 to 0.1) <0.001 0.0 (0.0 to 0.1) <0.001 0.2 (0.1 to 0.3) <0.001 
SA 1.4 (0.2 to 9.2) 0.727 1.1 (0.1 to 8.6) 0.911 1.6 (0.3 to 8.8) 0.568 
TAS 0.2 (0.1 to 0.6) 0.004 0.1 (0.0 to 0.3) <0.001 0.4 (0.1 to 1.1) 0.078 
VIC 0.6 (0.3 to 1.3) 0.191 0.5 (0.2 to 1.1) 0.088 0.7 (0.4 to 1.3) 0.245 
WA 2.1 (1.2 to 3.5) 0.007 1.8 (1.1 to 3.1) 0.023 2.7 (1.6 to 4.5) <0.001 
*P-value for testing the null hypothesis that the distributions of admission sources do not differ by state; a low p-value is consistent with these distributions 
differing by state. 
**Relative risk ratio of an admission being an owner-surrender rather than a stray for ACT relative to Queensland. If the risk of an admission being an owner-
surrender rather than a stray is the same in that state as in Queensland, the RRR will be 1 (assuming no bias and no sampling variation). If the risk is higher in 
that state than Queensland, RRR will be greater than 1, and if the risk is lower in that state than Queensland, RRR will be between 0 and 1.  
***Relative risk ratio of an admission being a council admission rather than a stray for ACT relative to Queensland. 
****Relative risk ratio of an admission being another admission source rather than a stray for ACT relative to Queensland. 
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Appendix B – The number and percentage of owner-surrendered cats to 39 RSPCA shelters between June 2006 and July 2010 by state 
and surrender reason (Chapter 5b). 
  All states and Territories QLD VIC SA ACT TAS NT NSW WA 
*Owner-related 45009 (91%) 17184 (96%) 5794 (93%) 3176 (88%) 2051 (94%) 879 (90%) 216 (94%) 13735 (85%) 1974 (92%) 
**Owner   12 (0%) 1 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 11 (0%) 0 (0%) 
Accommodation  9615 (21%) 3882 (23%) 1260 (22%) 747 (24%) 349 (17%) 152 (17%) 68 (31%) 2915 (21%) 242 (12%) 
Too Many Animals 8246 (18%) 3459 (20%) 992 (17%) 664 (21%)  (0%) 131 (15%) 21 (10%) 2764 (20%) 215 (11%) 
Own Litter 7618 (17%) 3396 (20%) 1509 (26%) 139 (4%)  (0%) 211 (24%) 61 (28%) 2243 (16%) 59 (3%) 
Unwanted 6014 (13%) 3291 (19%)  (0%) 691 (22%) 935 (46%)  (0%)  (0%) 1097 (8%)  (0%) 
Cannot Afford 5174 (11%) 1174 (7%) 605 (10%) 344 (11%) 296 (14%) 188 (21%) 32 (15%) 2317 (17%) 218 (11%) 
Unable To Provide Care 2798 (6%) 907 (5%) 617 (11%) 158 (5%) 170 (8%) 34 (4%) 4 (2%) 829 (6%) 79 (4%) 
Abandoned Animal 1995 (4%) 5 (0%) 192 (3%) 71 (2%) 21 (1%) 88 (10%) 15 (7%) 571 (4%) 1032 (52%) 
Allergy 1515 (3%) 471 (3%) 293 (5%) 141 (4%)  (0%) 20 (2%) 8 (4%) 528 (4%) 54 (3%) 
Relationship 687 (2%) 278 (2%) 33 (1%) 61 (2%) 219 (11%) 8 (1%) 4 (2%) 71 (1%) 13 (1%) 
Deceased 561 (1%) 90 (1%) 111 (2%) 61 (2%) 53 (3%) 14 (2%) 1 (0%) 200 (1%) 31 (2%) 
New Baby 452 (1%) 180 (1%) 111 (2%) 26 (1%)  (0%) 7 (1%) 2 (1%) 107 (1%) 19 (1%) 
Kids No Good With Animal 100 (0%)  (0%) 29 (1%) 8 (0%)  (0%) 19 (2%)  (0%) 37 (0%) 7 (0%) 
Unwanted gift 80 (0%) 39 (0%) 12 (0%) 6 (0%) 8 (0%) 4 (0%)  (0%) 8 (0%) 3 (0%) 
Pregnant 73 (0%)  (0%) 22 (0%) 27 (1%)  (0%) 2 (0%)  (0%) 22 (0%)  (0%) 
Cannot Find Alternate Home 26 (0%)  (0%)  (0%) 26 (1%)  (0%)  (0%)  (0%)  (0%)  (0%) 
Too Vocal 16 (0%)  (0%) 5 (0%)  (0%)  (0%) 1 (0%)  (0%) 10 (0%)  (0%) 
Impulse Buy 11 (0%) 11 (0%)  (0%)  (0%)  (0%)  (0%)  (0%)  (0%)  (0%) 
Sheds too much 8 (0%)  (0%) 2 (0%) 3 (0%)  (0%)  (0%)  (0%) 2 (0%) 1 (0%) 
Too big 4 (0%)  (0%) 1 (0%)  (0%)  (0%)  (0%)  (0%) 2 (0%) 1 (0%) 
Fearful 3 (0%)  (0%)  (0%) 3 (0%)  (0%)  (0%)  (0%)  (0%)  (0%) 
Wrong Sex 1 (0%)  (0%)  (0%)  (0%)  (0%)  (0%)  (0%) 1 (0%)  (0%) 
*Behaviour 1834 (4%) 534 (3%) 230 (4%) 225 (6%) 99 (5%) 56 (6%) 10 (4%) 639 (4%) 41 (2%) 
Behaviour 109 (6%) 3 (1%)  (0%)  (0%) 99 (100%) 2 (4%)  (0%) 3 (0%) 2 (5%) 
Inappropriate Elimination 410 (22%) 228 (43%) 34 (15%) 28 (12%) 6 (11%)  (0%) 111 (17%) 3 (7%) 
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Aggression 385 (21%) 11 (2%) 42 (18%) 41 (18%) 11 (20%) 2 (20%) 278 (44%)  (0%) 
Unfriendly/Unsocialised 365 (20%) 78 (15%) 78 (34%) 70 (31%) 17 (30%) 3 (30%) 95 (15%) 24 (59%) 
Not Good With Children 172 (9%) 55 (10%) 39 (17%) 19 (8%) 7 (13%)  (0%) 47 (7%) 5 (12%) 
Predation 131 (7%) 77 (14%)  (0%) 11 (5%) 8 (14%) 2 (20%) 31 (5%) 2 (5%) 
Destructive 76 (4%) 17 (3%) 20 (9%) 15 (7%) 2 (4%) 1 (10%) 20 (3%) 1 (2%) 
Hyperactivity 64 (3%) 34 (6%) 8 (3%) 3 (1%)  (0%)  (0%) 18 (3%) 1 (2%) 
Escapes 57 (3%) 31 (6%) 6 (3%) 2 (1%) 1 (2%) 1 (10%) 14 (2%) 2 (5%) 
Fearful 31 (2%)  (0%) 3 (1%) 21 (9%) 1 (2%)  (0%) 5 (1%) 1 (2%) 
Anxiety 24 (1%)  (0%)  (0%) 7 (3%)  (0%)  (0%) 17 (3%)  (0%) 
Biting 10 (1%)  (0%)  (0%) 8 (4%) 1 (2%) 1 (10%)  (0%)  (0%) 
*Legal 1044 (2%) 11 (0%)  (0%) 4 (0%)  (0%)  (0%)  (0%) 1029 (6%)  (0%) 
*Medical 542 (1%)  (0%) 123 (2%) 156 (4%) 12 (1%) 21 (2%) 2 (1%) 189 (1%) 39 (2%) 
Medical   121 (22%) 0% 121 (98%)  (0%)  (0%)  (0%)  (0%)  (0%)  (0%) 
Illness 260 (48%) 0%  (0%) 138 (88%) 9 (75%) 15 (71%)  (0%) 67 (35%) 31 (79%) 
Cancer 77 (14%) 0%  (0%) 6 (4%)  (0%)  (0%) 2 (100%) 68 (36%) 1 (3%) 
Injury 62 (11%) 0% 2 (2%) 11 (7%) 3 (25%) 5 (24%)  (0%) 34 (18%) 7 (18%) 
Allergy 6 (1%) 0%  (0%)  (0%)  (0%) 1 (5%)  (0%) 5 (3%)  (0%) 
FIV Positive 4 (1%) 0%  (0%)  (0%)  (0%)  (0%)  (0%) 4 (2%)  (0%) 
UTI 4 (1%) 0%  (0%) 1 (1%)  (0%)  (0%)  (0%) 3 (2%)  (0%) 
Hairloss 3 (1%) 0%  (0%)  (0%)  (0%)  (0%)  (0%) 3 (2%)  (0%) 
Surgical problems 3 (1%) 0%  (0%)  (0%)  (0%)  (0%)  (0%) 3 (2%)  (0%) 
Blind 2 (0%) 0%  (0%)  (0%)  (0%)  (0%)  (0%) 2 (1%)  (0%) 
*Age 393 (1%)  (0%) 1 (0%) 60 (2%)  (0%)  (0%)  (0%) 300 (2%) 32 (1%) 
Too Old 308 (78%) 0%  (0%) 36 (60%) 0% 0% 0% 272 (91%)  (0%) 
Too Young 85 (22%) 0% 1 (100%) 24 (40%) 0% 0% 0% 28 (9%) 32 (100%) 
*Humane 346 (1%) 137 (1%) 66 (1%) 7 (0%) 7 (0%) 18 (2%) 2 (1%) 58 (0%) 51 (2%) 
Rescued from neglect 164 (47%)  (0%) 29 (44%) 6 (86%)  (0%) 18 (100%) 2 (100%) 58 (100%) 51 (100%) 
Pets in Crisis 137 (40%) 137 (100%)  (0%)  (0%)  (0%)  (0%)  (0%)  (0%)  (0%) 
Welfare Boarding 37 (11%)  (0%) 37 (56%)  (0%)  (0%)  (0%)  (0%)  (0%)  (0%) 
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Seized by RSPCA 8 (2%)  (0%)  (0%) 1 (14%) 7 (100%)  (0%)  (0%)  (0%)  (0%) 
*Inter agency transfer 225 (0%)  (0%)  (0%)  (0%) 7 (0%)  (0%)  (0%) 215 (1%) 3 (0%) 
percentage with a given reason 81% 79% 75% 98% 84% 88% 86% 80% 100% 
*percentages of total number of surrenders i.e. of all cats that were owner-surrendered 91% were for owner-related reasons. **all reasons in italics are 
percentages within each surrender reason group. I.e. of all owner-related surrender reasons 21% were for accommodation 
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Appendix C: The relative risk ratio (RRR) of owner-surrendered cats to 39 RSPCA shelters 
between June 2006 and July 2010, by surrender reason (in comparison to ‘accommodation’ as 
reference group) and state (in comparison to QLD as reference group)** (Chapter 5b).   
Surrender eason 
 
 
  All cats     Adults     Kittens   
RRR 95% CI P* RRR 95% CI P* RRR 95% CI P* 
Accomodation Reference group Reference group Reference group 
   State     0.061     0.046     0.087 
Cannot Afford QLD  Reference group Reference group  Reference group  
  ACT 2.8** (2.3 to 3.4) <0.001 1.5 (1.2 to 1.9) <0.001 6.0 (4.7 to 7.7) <0.001 
  NSW 2.6 (1.7 to 4.0) <0.001 2.5 (1.4 to 4.5) 0.002 2.4 (1.6 to 3.6) <0.001 
  NT 1.6 (1.3 to 1.9) <0.001 0.6 (0.4 to 0.7) <0.001 4.7 (3.7 to 6.0) <0.001 
  SA 1.5 (0.9 to 2.7) 0.146 1.7 (1.2 to 2.4) 0.005 1.9 (1.2 to 3.1) 0.007 
  TAS 4.1 (2.1 to 7.8) <0.001 3.8 (1.8 to 8.1) <0.001 4.8 (2.6 to 8.8) <0.001 
  VIC 1.6 (1.2 to 2.0) <0.001 1.8 (1.3 to 2.5) <0.001 2.0 (1.5 to 2.6) <0.001 
  WA 3.0 (2.4 to 3.6) <0.001 3.0 (2.4 to 3.8) <0.001 3.8 (3.0 to 4.8) <0.001 
Own Litter QLD Reference group Reference group Reference group 
  ACT 
0.0**
* (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 
  NSW 0.9 (0.5 to 1.4) 0.598 0.3 (0.2 to 0.7) 0.005 0.8 (0.5 to 1.2) 0.255 
  NT 1.0 (0.8 to 1.3) 0.848 1.7 (1.0 to 3.0) 0.044 2.0 (1.5 to 2.7) <0.001 
  SA 0.2 (0.1 to 0.3) <0.001 0.5 (0.2 to 1.0) 0.049 0.3 (0.1 to 0.7) 0.004 
  TAS 1.6 (0.3 to 8.0) 0.575 0.1 (0.0 to 0.7) 0.015 1.9 (0.4 to 10.5) 0.440 
  VIC 1.4 (0.9 to 2.1) 0.132 2.4 (1.1 to 5.2) 0.032 2.1 (1.3 to 3.5) 0.003 
  WA 0.3 (0.2 to 0.4) <0.001 0.2 (0.1 to 0.3) <0.001 0.4 (0.3 to 0.6) <0.001 
Too Many Animals QLD Reference group Reference group Reference group 
  ACT 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 
  NSW 1.1 (0.5 to 2.3) 0.877 0.8 (0.4 to 1.5) 0.546 1.0 (0.4 to 2.5) 0.955 
  NT 0.3 (0.2 to 0.6) <0.001 0.5 (0.4 to 0.7) <0.001 0.5 (0.3 to 0.8) 0.006 
  SA 1.0 (0.6 to 1.6) 0.973 1.1 (0.8 to 1.7) 0.535 1.3 (0.6 to 2.8) 0.440 
  TAS 1.0 (0.5 to 1.9) 0.924 1.0 (0.4 to 2.7) 0.986 1.1 (0.5 to 2.3) 0.870 
  VIC 0.9 (0.5 to 1.4) 0.623 0.8 (0.6 to 1.1) 0.196 1.4 (0.8 to 2.5) 0.215 
  WA 1.0 (0.6 to 1.6) 0.990 1.2 (0.8 to 1.6) 0.341 1.2 (0.7 to 2.1) 0.528 
Unwanted QLD Reference group Reference group Reference group 
  ACT 3.2 (1.5 to 6.7) 0.003 2.3 (1.1 to 4.9) 0.028 5.6 (2.6 to 12.1) <0.001 
  NSW 0.4 (0.2 to 1.0) 0.054 0.4 (0.2 to 1.0) 0.042 0.4 (0.2 to 0.9) 0.037 
  NT 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 
  SA 1.1 (0.5 to 2.4) 0.830 0.9 (0.4 to 2.0) 0.747 1.8 (0.6 to 5.2) 0.274 
  TAS 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 
  VIC 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 
  WA 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 0.0 (0.0 to 0.0) <0.001 
Other QLD Reference group Reference group Reference group 
  ACT 2.6 (2.4 to 2.9) <0.001 2.3 (2.0 to 2.7) <0.001 4.4 (3.2 to 6.0) <0.001 
  NSW 1.6 (1.3 to 2.0) <0.001 1.5 (1.1 to 1.9) 0.004 1.9 (1.3 to 2.9) 0.003 
  NT 1.0 (0.9 to 1.1) 0.637 0.7 (0.6 to 0.9) <0.001 2.6 (1.9 to 3.5) <0.001 
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  SA 1.5 (1.4 to 1.7) <0.001 1.3 (1.1 to 1.6) 0.005 2.6 (1.7 to 4.0) <0.001 
  TAS 2.5 (1.1 to 5.7) 0.024 2.1 (1.1 to 3.9) 0.022 3.9 (1.1 to 14.7) 0.041 
  VIC 2.2 (2.0 to 2.5) <0.001 2.0 (1.7 to 2.4) <0.001 3.3 (2.4 to 4.6) <0.001 
  WA 10.0 (9.2 to 10.9) <0.001 5.5 (4.7 to 6.3) <0.001 28.5 (20.9 to 38.8) <0.001 
*P-value for testing the null hypothesis that the distributions of surrender reasons do not differ by state; a low p-
value is consistent with these distributions differing by state. 
**Relative risk ratio of an owner-surrender being due to ‘unable to afford’ rather than for accommodation for ACT 
relative to Queensland. If the risk of a surrender being due to unable to afford rather than for accommodation is the 
same in that state as in Queensland, the RRR will be 1 (assuming no bias and no sampling variation). If the risk is 
higher in that state than Queensland, RRR will be greater than 1, and if the risk is lower in that state than 
Queensland, RRR will be between 0 and 1.  
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Appendix D: Tables relating to the number and percentage of cats admitted to 39 RSPCA shelters between June 2006 and July 2010 by 
1.state and breed, and 2.  state and colour (Chapter 5b). 
 
 1 Breed 
State DSH* DMH** DLH*** PB&O**** Total 
QLD 53179 (80%) 8312 (12%) 812 (1%) 4483 (7%) 66,786 
VIC 27145 (74%) 6316 (17%) 1979 (5%) 1155 (3%) 36,595 
SA 12050 (76%) 3130 (20%) 308 (2%) 399 (3%) 15,887 
ACT 8241 (78%) 1621 (15%) 249 (2%) 479 (5%) 10,590 
TAS 3703 (78%) 751 (16%) 136 (3%) 146 (3%) 4,736 
NT 1825 (85%) 188 (9%) 31 (1%) 109 (5%) 2,153 
NSW 45334 (83%) 6512 (12%) 1221 (2%) 1863 (3%) 54,930 
WA 2553 (69%) 649 (17%) 274 (7%) 234 (6%) 3,710 
Total 154,030 27,479 5,010 8,868 195,387 
 
 2 Colour  
State Tabby Other Black Tortoiseshell Total % known colour 
QLD 22501 (34%) 18872 (28%) 17069 (26%) 8253 (12%) 66,786 100% 
VIC 13104 (36%) 10416 (29%) 9414 (26%) 3611 (10%) 36,595 100% 
SA 5059 (37%) 3909 (28%) 3023 (22%) 1838 (13%) 15,887 87% 
ACT 4241 (40%) 2568 (24%) 2786 (26%) 971 (9%) 10,590 100% 
TAS 1696 (36%) 1097 (23%) 1464 (31%) 474 (10%) 4,736 100% 
NT 745 (35%) 620 (29%) 580 (27%) 202 (9%) 2,153 100% 
NSW 16973 (31%) 17889 (33%) 14183 (26%) 5849 (11%) 54,930 100% 
WA 1022 (28%) 1250 (34%) 970 (26%) 466 (13%) 3,710 100% 
Total 65,341 56,621 49,489 21,664 195,387 99% 
*DSH = Domestic Short-Haired. **DMH = Domestic Medium-Haired. ***DLH = Domestic Medium-Haired. **** PB&O = Pure Breed and Other 
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Appendix E. Descriptive statistics and odds ratios for euthanasia for cats after entry to 39 RSPCA animal shelters, Australia, from July 
2006 to June 2010,  
 
ALL CATS Number 
of cats 
Percentage 
of total 
Number 
euthanased 
Percentage 
euthanased 
Crude Odds Ratio 
(95% Confidence 
Interval) 
P-value Adjusted Odds Ratio* 
(95% Confidence 
Interval) 
P-value* 
 
     
 
 
 
ADMISSION SOURCE      <0.001  <0.001 
Stray 91,293 47% 56,222 62% Reference group  Reference group  
Owner-surrender 61,755 32% 31,932 52% 0.7 (0.7 to 0.7) <0.001 1.4 (1.4 to 1.5) <0.001 
Council 25,408 13% 14,690 58% 1.1 (1.1 to 1.1) <0.001 1.0 (0.9 to 1.0) 0.225 
Ambulance 6,407 3% 4,576 71% 1.6 (1.5 to 1.7) <0.001 1.5 (1.3 to 1.6) <0.001 
Humane Officer 3,988 2% 2,463 62% 1.0 (0.9 to 1.1) 0.749 0.7 (0.6 to 0.8) <0.001 
Euthanasia Request 1,837 1% 1,795 98% 26.0 (19.2 to 35.4) <0.001 67.1 (44.0 to 102.2) <0.001 
Returns 1,810 1% 469 26% 0.3 (0.2 to 0.3) <0.001 0.8 (0.7 to 1.0) 0.018 
Born in Shelter 1,568 1% 774 49% 0.8 (0.7 to 0.9) <0.001 1.4 (1.2 to 1.7) <0.001 
    Transfer in 1,321 1% 716 54% 0.9 (0.8 to 1.0) 0.113 0.9 (0.7 to 1.1) 0.185 
 
     
 
 
 
AGE      <0.001   
    Adult 90,985 47% 56,172 62% Reference group  Reference group  
    Kitten 104,402 53% 57,465 55% 0.7 (0.7 to 0.7) <0.001 0.4 (0.4 to 0.4) <0.001 
         
GENDER      <0.001  <0.001 
    Female 89,159 52% 48,402 54% Reference group  Reference group  
    Male 80,954 48% 43,021 53% 0.9 (0.9 to 1.0) <0.001 1.0 (0.9 to 1.0) 0.006 
    Not recorded 25,274  22,214 88%     
         
BREED      <0.001  <0.001 
    Pure Breed or Cross Breed 8,868 4% 3,332 38% Reference group  Reference group  
    Domestic Short Hair 154,030 79% 94,211 61% 2.6 (2.5 to 2.8) <0.001 2.4 (2.2 to 2.6) <0.001 
    Domestic Medium Hair 27,479 14% 13,726 50% 1.7 (1.6 to 1.8) <0.001 1.8 (1.7 to 2.0) <0.001 
    Domestic Long Hair 5,010 3% 2,368 47% 1.9 (1.8 to 2.0) <0.001 2.2 (2.0 to 2.5) <0.001 
         
COLOUR      <0.001   
   Black 49,489 26% 30,144 61% Reference group  Reference group  
   Tabby 65,341 34% 37,037 57% 0.8 (0.8 to 0.8) <0.001 0.9 (0.8 to 0.9) <0.001 
   Tortoiseshell 21,664 11% 12,460 58% 0.8 (0.8 to 0.9) <0.001 1.0 (0.9 to 1.0) 0.179 
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   Other 56,621 29% 32,518 57% 0.8 (0.8 to 0.9) <0.001 0.9 (0.9 to 1.0) <0.001 
   Unknown 2,272  1,478 65%     
         
DESEX STATUS      <0.001  <0.001 
Desexed 39,041 36% 13,327 34% Reference group  Reference group  
Entire 68,815 64% 50,883 74% 4.7 (4.6 to 4.9) <0.001 6.9 (6.6 to 7.1) <0.001 
    Unknown 87,531  49,427 55%     
 
        
FERAL STATUS      <0.001  <0.001 
No 178,777 90% 98,162 52% Reference group  Reference group  
Yes 169,222 10% 94,982 93% 13.4 (12.5 to 14.2) <0.001 4.7 (4.3 to 5.2) <0.001 
Not recorded 26,165  18,655 71%     
         
YEAR      <0.001  <0.001 
1 (2006/2007) 36,982 19% 20,753 56% Reference group  Reference group  
2 (2007/2008) 52,812 27% 32,257 61% 1.3 (1.2 to 1.3) <0.001 1.5 (1.4 to 1.6) <0.001 
    3 (2007/2009) 52,976 27% 30,769 58% 1.1 (1.1 to 1.2) <0.001 1.2 (1.1 to 1.3) <0.001 
    4 (2009/2010) 52,617 27% 29,858 57% 1.1 (1.1 to 1.1) <0.001 0.5 (0.5 to 0.6) <0.001 
 
     
 
  
MONTH      <0.001   
   December 23,760 12% 15,047 63% Reference group 
 
Reference group  
   January 21,324 11% 11,995 56% 0.7 (0.7 to 0.8) <0.001 0.8 (0.7 to 0.8) <0.001 
   February 18,989 10% 11,405 60% 0.9 (0.8 to 0.9) <0.001 0.9 (0.8 to 0.9) <0.001 
   March 20,363 10% 12,287 60% 0.9 (0.9 to 0.9) <0.001 0.9 (0.9 to 1.0) 0.019 
   April 18,838 10% 11,146 59% 0.8 (0.8 to 0.9) <0.001 0.9 (0.8 to 0.9) <0.001 
   May 16,164 8% 8,938 55% 0.7 (0.7 to 0.7) <0.001 0.7 (0.7 to 0.8) <0.001 
   June 12,539 6% 6,513 52% 0.6 (0.6 to 0.7) <0.001 0.6 (0.6 to 0.7) <0.001 
   July 10,022 5% 5,170 52% 0.6 (0.6 to 0.6) <0.001 0.6 (0.6 to 0.7) <0.001 
   August 9,486 5% 4,829 51% 0.6 (0.6 to 0.6) <0.001 0.5 (0.5 to 0.6) <0.001 
   September 9,615 5% 5,286 55% 0.7 (0.7 to 0.8) <0.001 0.8 (0.7 to 0.9) <0.001 
   October 14,151 7% 8,461 60% 0.8 (0.8 to 0.9) <0.001 1.0 (0.9 to 1.1) 0.781 
   November 20,136 10% 12,560 62% 0.9 (0.9 to 1.0) 0.010 1.0 (0.9 to 1.0) 0.551 
         
STATE      0.178   
   QLD 66,786 34% 42,546 64% Reference group    
   VIC 36,595 19% 18,645 51% 1.3 (0.3 to 5.1) 0.727   
   SA 15,887 8% 9,250 58% 0.6 (0.1 to 2.8) 0.486   
   ACT 10,590 5% 4,802 45% 0.3 (0.1 to 1.0) 0.059   
   TAS 4,736 2% 2,479 52% 1.0 (0.3 to 3.8) 0.990   
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   NT 2,153 1% 954 44% 0.6 (0.1 to 6.8) 0.686   
   NSW 54,930 28% 34,534 63% 0.4 (0.2 to 0.9) 0.020   
   WA 3,710 2% 427 12% 0.1 (0.0 to 1.1) 0.062 
  
*Model included age, sex, breed, colour, admission source, desexed prior to admission, feral status and year.  Shelter was fitted as a random effect in all analyse 
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Appendix F: Descriptive statistics and odds ratios for euthanasia for all cats after entry to 39 RSPCA animal shelters, Australia, from 
July 2006 to June 2010 by age-group (Chapter 6).  
2. ALL CATS, ALL AGE 
GROUPS Group 1  <3 months (QLD) Group 2 <4 months (VIC) 
Group 3 <6 months (SA, ACT, 
TAS, NT) Group 4 <12 Months (NSW, WA) 
Variable 
Risk Ratio (95% 
CI) P 
Risk Ratio (95% 
CI) P 
Risk Ratio (95% 
CI) P 
Risk Ratio (95% 
CI) P 
Source P<0.001 P<0.001 P<0.001 P<0.001 
Stray Reference group        
Owner-
surrender 0.8 (0.7 to 0.8) <0.001 0.6 (0.6 to 0.7) <0.001 0.6 (0.6 to 0.6) <0.001 0.7 (0.7 to 0.8) <0.001 
Council 1.0 (0.9 to 1.0) 0.568 1.4 (1.4 to 1.5) <0.001 1.6 (1.3 to 1.8) <0.001 0.6 (0.5 to 0.6) <0.001 
Ambulance 1.7 (1.5 to 1.8) <0.001 2.0 (1.8 to 2.3) <0.001 1.1 (1.0 to 1.3) 0.050 5.4 (3.4 to 8.4) <0.001 
Human officer 1.7 (1.5 to 1.9) <0.001 1.2 (1.0 to 1.6) 0.094 0.8 (0.7 to 0.9) 0.003 0.4 (0.4 to 0.5) <0.001 
Euthanasia 
request 
26.1 (18.5 to 
37.0) <0.001 
49.3 (18.3 to 
132.8) <0.001 11.4 (4.6 to 28.4) <0.001 N/A <0.001 
Returns 0.1 (0.1 to 0.2) <0.001 0.4 (0.3 to 0.5) <0.001 0.2 (0.2 to 0.3) <0.001 0.5 (0.4 to 0.6) <0.001 
Born in shelter 0.3 (0.3 to 0.4) <0.001 2.1 (1.6 to 2.8) <0.001 0.9 (0.7 to 1.0) 0.121 0.8 (0.7 to 1.0) 0.016 
Transfer in 1.2 (1.0 to 1.3) 0.023 0.3 (0.1 to 1.1) 0.066 0.4 (0.2 to 0.7) 0.001 0.1 (0.1 to 0.2) <0.001 
Month P<0.001 P<0.001 P<0.001 P<0.001 
December Reference group 
January 0.7 (0.7 to 0.8) <0.001 0.9 (0.8 to 1.0) 0.032 0.7 (0.6 to 0.8) <0.001 0.7 (0.6 to 0.7) <0.001 
February 1.0 (0.9 to 1.0) 0.366 1.2 (1.1 to 1.3) 0.001 0.8 (0.7 to 0.9) <0.001 0.7 (0.6 to 0.8) <0.001 
March 1.0 (0.9 to 1.0) 0.312 1.0 (0.9 to 1.1) 0.759 0.8 (0.7 to 0.9) <0.001 0.8 (0.7 to 0.9) <0.001 
April 0.9 (0.8 to 1.0) 0.001 1.0 (0.9 to 1.1) 0.841 0.7 (0.7 to 0.8) <0.001 0.8 (0.7 to 0.8) <0.001 
May 0.8 (0.7 to 0.8) <0.001 0.9 (0.8 to 1.0) 0.030 0.7 (0.6 to 0.7) <0.001 0.6 (0.5 to 0.6) <0.001 
June 0.6 (0.6 to 0.7) <0.001 0.8 (0.7 to 0.9) <0.001 0.6 (0.6 to 0.7) <0.001 0.5 (0.4 to 0.5) <0.001 
July 0.6 (0.6 to 0.7) <0.001 1.0 (0.9 to 1.2) 0.399 0.6 (0.6 to 0.7) <0.001 0.4 (0.4 to 0.4) <0.001 
August 0.6 (0.5 to 0.6) <0.001 1.0 (0.9 to 1.2) 0.587 0.6 (0.5 to 0.6) <0.001 0.5 (0.4 to 0.5) <0.001 
September 0.7 (0.6 to 0.7) <0.001 1.1 (1.0 to 1.3) 0.032 0.6 (0.6 to 0.7) <0.001 0.6 (0.6 to 0.7) <0.001 
October 0.8 (0.7 to 0.8) <0.001 1.3 (1.2 to 1.5) <0.001 0.9 (0.8 to 1.0) 0.003 0.7 (0.7 to 0.8) <0.001 
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November 0.9 (0.9 to 1.0) 0.097 1.1 (1.0 to 1.2) 0.038 0.9 (0.8 to 1.0) 0.044 0.9 (0.8 to 0.9) <0.001 
Year P<0.001 P<0.001 P<0.001 P<0.001 
Year 1 (06-07) Reference group 
Year 2 (07-08) 1.1 (1.1 to 1.2) <0.001 1.6 (1.5 to 1.7) <0.001 1.3 (1.2 to 1.5) <0.001 1.2 (1.2 to 1.3) <0.001 
Year 3 (08-09) 1.0 (1.0 to 1.1) 0.056 1.6 (1.5 to 1.7) <0.001 0.9 (0.8 to 1.0) 0.061 1.2 (1.1 to 1.3) <0.001 
Year 4 (09-10) 0.9 (0.9 to 0.9) <0.001 1.5 (1.4 to 1.6) <0.001 1.1 (1.0 to 1.2) 0.044 1.1 (1.1 to 1.2) <0.001 
Type P<0.001 P<0.001 P<0.001 P<0.001 
Adult Reference group 
Kitten 0.6 (0.5 to 0.6) <0.001 0.7 (0.7 to 0.8) <0.001 0.9 (0.8 to 0.9) <0.001 0.7 (0.7 to 0.8) <0.001 
Breed 0.00 
Pure breed & 
other Reference group 
DSH 2.7 (2.5 to 2.8) <0.001 2.4 (2.1 to 2.7) <0.001 3.1 (2.7 to 3.6) <0.001 2.6 (2.3 to 2.8) <0.001 
DMH 1.4 (1.3 to 1.5) <0.001 1.8 (1.6 to 2.1) <0.001 2.4 (2.1 to 2.8) <0.001 1.6 (1.4 to 1.8) <0.001 
DLH 1.9 (1.7 to 2.3) <0.001 1.9 (1.6 to 2.2) <0.001 2.2 (1.8 to 2.7) <0.001 1.6 (1.4 to 1.9) <0.001 
Colour P<0.001 P<0.001 P<0.001 P<0.001 
Black Reference group 
Tabby 0.7 (0.7 to 0.8) <0.001 0.9 (0.9 to 1.0) <0.001 0.9 (0.8 to 0.9) <0.001 0.9 (0.8 to 0.9) <0.001 
Tortoiseshell 0.7 (0.7 to 0.8) <0.001 0.9 (0.8 to 0.9) 0.001 0.9 (0.9 to 1.0) 0.166 0.9 (0.9 to 1.0) 0.008 
Other 0.8 (0.7 to 0.8) <0.001 1.0 (1.0 to 1.1) 0.148 0.8 (0.7 to 0.8) <0.001 0.9 (0.8 to 0.9) <0.001 
Desex P<0.001 P<0.001 P<0.001 P<0.001 
Desexed Reference group 
Entire 3.2 (3.1 to 3.4) <0.001 3.8 (3.6 to 4.1) <0.001 4.5 (4.2 to 4.8) <0.001 8.5 (8.0 to 9.0) <0.001 
Feral P<0.001 P<0.001 P<0.001 P<0.001 
Non-Feral Reference group 
Feral 
11.4 (10.2 to 
12.7) <0.001 18.5 (16.3 to 21.1) <0.001 10.2 (9.2 to 11.3) <0.001 24.7 (19.3 to 31.5) <0.001 
Gender P<0.001 P<0.001 P=0.007 P=0.752 
Female Reference group 
Male 0.9 (0.9 to 0.9) <0.001 0.9 (0.9 to 1.0) <0.001 0.9 (0.9 to 1.0) 0.007 1.0 (1.0 to 1.0) 0.751 
*Model included age, sex, breed, colour, admission source, desexed prior to admission, feral status and year.  Shelter was fitted as a random effect in all analyses. 
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Appendix G: Descriptive statistics and odds ratios for euthanasia for adult cats after entry to 39 RSPCA animal shelters, Australia, 
from July 2006 to June 2010 (Chapter 6). 
 
ADULTS Number of 
Adults 
Percentage of 
Adults 
Number 
euthanased 
Percentage 
euthanased 
Crude Odds Ratio (95% 
Confidence Interval) 
P-value Adjusted Odds Ratio* 
(95% Confidence Interval) 
P-value* 
ADMISSION SOURCE      <0.001  <0.001 
Stray 36,690 40% 22,653 62% Reference group  Reference group  
Owner-surrender 29,228 32% 17,287 59% 0.9 (0.9 to 0.9) <0.001 2.0 (1.9 to 2.1) <0.001 
Council 14,639 16% 9,051 62% 1.2 (1.2 to 1.3) <0.001 1.1 (1.0 to 1.2) 0.022 
Ambulance 4,271 5% 3,051 71% 1.5 (1.4 to 1.6) <0.001 1.6 (1.4 to 1.8) <0.001 
Humane Officer 2,716 3% 1,744 64% 1.0 (0.9 to 1.1) 0.582 0.8 (0.7 to 1.0) 0.034 
Euthanasia Request 1,587 2% 1,547 97% 20.8 (15.1 to 28.5) <0.001 61.1 (39.8 to 94.0) <0.001 
Returns 1,153 1% 359 31% 0.3 (0.3 to 0.3) <0.001 0.9 (0.8 to 1.1) 0.371 
Born in Shelter 52 0% 27 52% 0.9 (0.5 to 1.6) 0.661 0.7 (0.3 to 1.8) 0.464 
    Transfer in 649 1% 453 70% 1.4 (1.2 to 1.7) <0.001 1.8 (1.3 to 2.5) <0.001 
 
     
 
  
GENDER      0.047  <0.001 
    Female 44,059 54% 26,090 59% Reference group  Reference group  
    Male 37,167 46% 21,721 58% 1.0 (0.9 to 1.0) 0.047 1.0 (0.9 to 1.0) 0.238 
    Not recorded 9,759  8,361 86%     
         
BREED      <0.001  <0.001 
    Pure Breed or Other Breed 7,036 8% 2,810 40% Reference group  Reference group  
    Domestic Short Hair 67,088 74% 43,854 65% 3.2 (3.0 to 3.3) <0.001 2.7 (2.5 to 2.9) <0.001 
    Domestic Medium Hair 13,389 15% 7,651 57% 2.3 (2.2 to 2.5) <0.001 2.3 (2.1 to 2.5) <0.001 
    Domestic Long Hair 3,472 4% 1,857 53% 2.4 (2.2 to 2.6) <0.001 2.6 (2.3 to 2.9) <0.001 
 
     
 
  
COLOUR      <0.001   
   Black 21,812 24% 14,236 65% Reference group  Reference group  
   Tabby 28,692 32% 17,528 61% 0.8 (0.8 to 0.9) <0.001 0.9 (0.8 to 0.9) <0.001 
   Tortoiseshell 10,685 12% 6,600 62% 0.8 (0.8 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.023 
   Other 28,583 32% 17,028 60% 0.8 (0.7 to 0.8) <0.001 0.9 (0.9 to 1.0) 0.019 
   Unknown 1,213  780 64% 0.8 (0.8 to 0.9) <0.001   
         
DESEX STATUS      <0.001  <0.001 
Desexed 27,297 50% 12,280 45% Reference group  Reference group  
Entire 27,233 50% 21,071 77% 4.1 (3.9 to 4.3) <0.001 4.2 (4.0 to 4.4) <0.001 
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    Unknown 36,455  22,821 63%     
 
        
FERAL STATUS      <0.001  <0.001 
No 9,045 12% 8,407 93% Reference group  Reference group  
Yes 69,545 88% 38,707 56% 12.3 (11.3 to 13.4) <0.001 4.1 (3.7 to 4.7) <0.001 
Not recorded 12,395  9,058 73%     
         
YEAR      <0.001  <0.001 
1 (2006/2007) 17,430 19% 10,564 61% Reference group  Reference group  
2 (2007/2008) 24,707 27% 15,643 63% 1.2 (1.2 to 1.3) <0.001 1.4 (1.3 to 1.5) <0.001 
    3 (2007/2009) 24,808 27% 15,404 62% 1.2 (1.1 to 1.2) <0.001 1.2 (1.2 to 1.3) <0.001 
    4 (2009/2010) 24,040 26% 14,561 61% 1.1 (1.1 to 1.2) <0.001 0.9 (0.8 to 0.9) <0.001 
 
     
 
  
MONTH      <0.001   
   December 8,207 9% 5,459 67% Reference group 
 
Reference group  
   January 7,892 9% 4,927 62% 0.8 (0.8 to 0.9) <0.001 0.8 (0.7 to 0.9) <0.001 
   February 7,763 9% 4,990 64% 0.9 (0.8 to 0.9) <0.001 0.8 (0.8 to 0.9) 0.001 
   March 8,305 9% 5,348 64% 0.9 (0.8 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.031 
   April 7,781 9% 4,889 63% 0.8 (0.8 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.009 
   May 8,034 9% 4,903 61% 0.8 (0.7 to 0.8) <0.001 0.8 (0.7 to 0.9) <0.001 
   June 7,207 8% 4,245 59% 0.7 (0.7 to 0.7) <0.001 0.8 (0.7 to 0.8) <0.001 
   July 6,953 8% 4,044 58% 0.7 (0.6 to 0.7) <0.001 0.7 (0.6 to 0.8) <0.001 
   August 7,238 8% 4,097 57% 0.6 (0.6 to 0.7) <0.001 0.6 (0.6 to 0.7) <0.001 
   September 6,905 8% 3,979 58% 0.7 (0.6 to 0.7) <0.001 0.8 (0.7 to 0.9) <0.001 
   October 7,232 8% 4,322 60% 0.7 (0.7 to 0.8) <0.001 0.9 (0.8 to 1.0) 0.009 
   November 7,468 8% 4,969 67% 1.0 (0.9 to 1.0) 0.370 1.0 (0.9 to 1.1) 0.627 
         
STATE      0.421   
   QLD 31,090 34% 21,776 70% Reference group    
   VIC 21,940 24% 11,855 54% 0.6 (0.2 to 1.9) 0.388   
   SA 8,860 10% 5,085 57% 1.0 (0.2 to 3.8) 0.944   
   ACT 4,843 5% 2,409 50% 0.3 (0.1 to 1.8) 0.198   
   TAS 2,114 2% 1,154 55% 0.7 (0.2 to 2.0) 0.506   
   NT 771 1% 433 56% 0.7 (0.1 to 4.7) 0.737   
   NSW 19,710 22% 13,164 67% 0.6 (0.3 to 1.2) 0.133   
   WA 1,657 2% 296 18% 0.1 (0.0 to 0.8) 0.028 
  
*Model included sex, breed, colour, admission source, desexed prior to admission, feral status and year.  Shelter was fitted as a random effect in all analyses. 
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Appendix H: Descriptive statistics and odds ratios for euthanasia for adult cats after entry to 39 RSPCA animal shelters, Australia, 
from July 2006 to June 2010 by age-group (Chapter 6). 
  
 Adults, All age-groups 
Group 1 ≥3 months (QLD) 
  
Group 2  ≥4 months (VIC) 
  
Group3  ≥6 months (SA, ACT, 
TAS, NT) 
Group 4  ≥12 months (NSW, WA) 
  
    Risk Ratio (95% CI) P Risk Ratio (95% CI) P Risk Ratio (95% CI) P Risk Ratio (95% CI) P 
Source     <0.001   <0.001 <0.001 <0.001 
  Stray Reference group           
  Owner-surrender 1.0 (0.9 to 1.0) 0.479 0.7 (0.7 to 0.8) <0.001 0.7 (0.6 to 0.7) <0.001 1.1 (1.0 to 1.2) 0.015 
  Council 1.0 (0.9 to 1.1) 0.410 1.3 (1.3 to 1.4) <0.001 1.3 (1.1 to 1.7) 0.006 0.9 (0.7 to 1.0) 0.152 
  Ambulance 1.3 (1.2 to 1.5) <0.001 1.8 (1.6 to 2.1) <0.001 1.2 (1.1 to 1.5) 0.008 6.2 (3.7 to 10.4) <0.001 
  Euthanasia request 19.4 (13.5 to 27.7) <0.001 42.4 (15.8 to 114.4) <0.001 12.3 (5.0 to 30.5) <0.001 N/A N/A 
  Humane officer 1.5 (1.3 to 1.8) <0.001 1.2 (0.8 to 1.6) 0.370 0.9 (0.8 to 1.1) 0.324 0.6 (0.5 to 0.7) <0.001 
  Returns 0.2 (0.1 to 0.2) <0.001 0.5 (0.4 to 0.6) <0.001 0.3 (0.2 to 0.4) <0.001 0.7 (0.5 to 0.8) 0.001 
  Born in shelter 2.5 (0.3 to 20.4) 0.393 0.7 (0.2 to 1.9) 0.453 0.7 (0.3 to 1.7) 0.478 1.1 (0.2 to 6.8) 0.895 
  Transfer in 1.7 (1.4 to 2.1) <0.001 0.2 (0.0 to 0.8) 0.029 0.9 (0.4 to 2.5) 0.907 0.1 (0.1 to 0.4) <0.001 
Month     <0.001   <0.001 <0.001 <0.001 
  December Reference group           
  January 0.8 (0.7 to 0.9) 0.001 0.9 (0.8 to 1.0) 0.216 0.8 (0.7 to 1.0) 0.010 0.7 (0.6 to 0.8) <0.001 
  February 0.9 (0.8 to 1.1) 0.423 1.0 (0.9 to 1.2) 0.724 0.9 (0.8 to 1.0) 0.088 0.7 (0.6 to 0.8) <0.001 
  March 0.9 (0.8 to 1.1) 0.361 0.9 (0.8 to 1.0) 0.037 0.9 (0.8 to 1.0) 0.078 0.8 (0.7 to 0.9) 0.004 
  April 0.8 (0.7 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.057 0.8 (0.7 to 1.0) 0.009 0.8 (0.7 to 0.9) 0.003 
  May 0.8 (0.7 to 0.9) <0.001 0.8 (0.7 to 0.9) <0.001 0.8 (0.7 to 0.9) 0.001 0.7 (0.6 to 0.8) <0.001 
  June 0.7 (0.6 to 0.7) <0.001 0.7 (0.6 to 0.8) <0.001 0.8 (0.7 to 0.9) 0.006 0.6 (0.5 to 0.7) <0.001 
  July 0.6 (0.5 to 0.7) <0.001 0.9 (0.7 to 1.0) 0.022 0.8 (0.7 to 0.9) 0.001 0.5 (0.4 to 0.6) <0.001 
  August 0.5 (0.5 to 0.6) <0.001 0.8 (0.7 to 0.9) 0.003 0.7 (0.6 to 0.8) <0.001 0.5 (0.5 to 0.6) <0.001 
  September 0.6 (0.5 to 0.7) <0.001 0.9 (0.8 to 1.0) 0.041 0.7 (0.6 to 0.8) <0.001 0.5 (0.5 to 0.6) <0.001 
  October 0.6 (0.5 to 0.7) <0.001 0.9 (0.8 to 1.0) 0.182 0.9 (0.8 to 1.0) 0.099 0.6 (0.5 to 0.7) <0.001 
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  November 0.9 (0.8 to 1.1) 0.306 1.0 (0.9 to 1.2) 0.783 1.1 (0.9 to 1.2) 0.447 0.8 (0.7 to 1.0) 0.017 
Year     0.002   <0.001 <0.001 <0.001 
  Year 1 (06-07) Reference group           
  Year 2 (07-08) 1.0 (1.0 to 1.1) 0.570 1.4 (1.3 to 1.5) <0.001 1.2 (1.1 to 1.4) 0.003 1.3 (1.2 to 1.4) <0.001 
  Year 3 (08-09) 1.1 (1.0 to 1.2) 0.002 1.4 (1.3 to 1.5) <0.001 0.8 (0.7 to 0.9) 0.005 1.4 (1.3 to 1.5) <0.001 
  Year 4 (09-10) 1.0 (0.9 to 1.1) 0.736 1.4 (1.2 to 1.5) <0.001 1.0 (0.9 to 1.1) 0.907 1.1 (1.0 to 1.2) 0.003 
Breed     <0.001   <0.001 <0.001 <0.001 
  PB&O Reference group           
  DSH 3.4 (3.2 to 3.7) <0.001 2.6 (2.3 to 3.0) <0.001 3.4 (2.9 to 3.9) <0.001 3.1 (2.7 to 3.4) <0.001 
  DMH 2.1 (1.9 to 2.3) <0.001 2.1 (1.8 to 2.4) <0.001 2.8 (2.4 to 3.3) <0.001 2.3 (2.0 to 2.6) <0.001 
  DLH 2.2 (1.8 to 2.6) <0.001 2.3 (1.9 to 2.7) <0.001 2.4 (2.0 to 3.0) <0.001 2.0 (1.7 to 2.5) <0.001 
Colour     <0.001   <0.001 <0.001 <0.001 
  Black Reference group           
  Tabby 0.7 (0.7 to 0.8) <0.001 0.9 (0.8 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.008 0.9 (0.8 to 1.0) 0.004 
  Tortoiseshell 0.8 (0.7 to 0.8) <0.001 0.8 (0.7 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.090 0.9 (0.8 to 1.0) 0.004 
  Other 0.6 (0.6 to 0.7) <0.001 1.0 (0.9 to 1.1) 0.993 0.7 (0.6 to 0.8) <0.001 0.7 (0.7 to 0.8) <0.001 
Desexed     <0.001   <0.001 <0.001 <0.001 
  Desexed Reference group           
  Entire 3.6 (3.4 to 3.9) <0.001 4.1 (3.8 to 4.4) <0.001 4.0 (3.7 to 4.4) <0.001 5.0 (4.6 to 5.5) <0.001 
Feral     <0.001   <0.001 <0.001 <0.001 
  Non-feral Reference group           
  Feral 7.9 (6.7 to 9.2) <0.001 21.7 (18.3 to 25.6) <0.001 8.3 (7.3 to 9.5) <0.001 25.0 (17.7 to 35.4) <0.001 
Gender     <0.001   0.218 0.647 0.041 
  Female Reference group           
  Male 0.9 (0.9 to 1.0) <0.001 1.0 (0.9 to 1.0) 0.218 1.0 (0.9 to 1.1) 0.647 1.1 (1.0 to 1.1) 0.041 
*Model included  sex, breed, colour, admission source, desexed prior to admission, feral status and year.  Shelter was fitted as a random effect in all analyses.
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Appendix I:  Descriptive statistics and odds ratios for euthanasia for kittens after entry to 39 RSPCA animal shelters, Australia, from 
July 2006 to June 2010 (Chapter 6). 
 
KITTENS ONLY Number of 
kittens 
Percentage of 
kittens 
Number 
euthanased 
Percentage 
euthanased 
Crude Odds Ratio (95% 
Confidence Interval) 
P-value Adjusted Odds Ratio* 
(95% Confidence Interval) 
P-value* 
ADMISSION SOURCE      <0.001   
Stray 54,603 52% 33,569 61% Reference group  Reference group  
Owner-surrender 32,527 31% 14,645 45% 0.6 (0.5 to 0.6) <0.001 0.8 (0.8 to 0.9) <0.001 
Council 10,769 10% 5,639 52% 0.9 (0.9 to 1.0) 0.009 1.0 (0.9 to 1.1) 0.429 
Ambulance 2,136 2% 1,525 71% 1.7 (1.6 to 1.9) <0.001 1.7 (1.4 to 2.0) <0.001 
Humane Officer 1,272 1% 719 57% 0.9 (0.8 to 1.0) 0.054 0.9 (0.7 to 1.1) 0.295 
Euthanasia Request 250 0% 248 99% 82.7 (20.5 to 333.2) <0.001 88.6 (11.6 to 675.0) <0.001 
Returns 1,516 1% 747 49% 0.1 (0.1 to 0.2) <0.001 0.6 (0.4 to 0.8) 0.002 
Born in Shelter 657 1% 110 17% 0.8 (0.7 to 0.9) 0.001 0.9 (0.8 to 1.1) 0.389 
    Transfer in 672 1% 263 39% 0.6 (0.5 to 0.7) <0.001 0.4 (0.3 to 0.5) <0.001 
 
     
 
  
GENDER      <0.001   
    Female 45,100 51% 22,312 49% Reference group    
    Male 43,787 49% 21,300 49% 0.9 (0.9 to 1.0) <0.001   
    Not recorded 15,515  13,853 89%     
         
BREED      <0.001   
    Pure Breed or Other Breed 1,832 2% 522 28% Reference group  Reference group  
    Domestic Short Hair 86,942 83% 50,357 58% 3.2 (2.9 to 3.6) <0.001 2.1 (1.8 to 2.6) <0.001 
    Domestic Medium Hair 14,090 13% 6,075 43% 1.8 (1.6 to 2.0) <0.001 1.4 (1.2 to 1.7) <0.001 
    Domestic Long Hair 1,538 1% 511 33% 1.4 (1.2 to 1.7) <0.001 1.2 (1.0 to 1.6) 0.107 
 
     
 
  
COLOUR      <0.001   
   Black 27,677 27% 15,908 57% Reference group  Reference group  
   Tabby 36,649 35% 19,509 53% 0.8 (0.8 to 0.9) <0.001 0.8 (0.8 to 0.9) <0.001 
   Tortoiseshell 10,979 11% 5,860 53% 0.8 (0.8 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.036 
   Other 28,038 27% 15,490 55% 0.9 (0.8 to 0.9) <0.001 0.9 (0.8 to 0.9) <0.001 
   Unknown 1,059  698 66%     
         
DESEX STATUS      <0.001   
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Desexed 11,744 22% 1,047 9% Reference group  Reference group  
Entire 41,582 78% 29,812 72% 25.1 (23.3 to 27.2) <0.001 36.2 (33.3 to 39.4) <0.001 
    Unknown 51,076  26,606 52%     
 
        
FERAL STATUS      <0.001   
No 83,067 92% 40,800 49% Reference group    
Yes 7,565 8% 7,068 93% 15.8 (14.4 to 17.4) <0.001   
Not recorded 13,770  9,597 70%     
         
YEAR      <0.001   
1 (2006/2007) 19,552 19% 10,189 52% Reference group  Reference group  
2 (2007/2008) 28,105 27% 16,614 59% 1.3 (1.3 to 1.4) <0.001 1.6 (1.5 to 1.8) <0.001 
    3 (2007/2009) 28,168 27% 15,365 55% 1.1 (1.1 to 1.2) <0.001 1.1 (1.0 to 1.1) 0.147 
    4 (2009/2010) 28,577 27% 15,297 54% 1.1 (1.1 to 1.1) <0.001 0.2 (0.2 to 0.3) <0.001 
 
     
 
  
MONTH      <0.001   
   December 15,553 15% 9,588 62% Reference group 
 
Reference group  
   January 13,432 13% 7,068 53% 0.7 (0.6 to 0.7) <0.001 0.7 (0.7 to 0.8) <0.001 
   February 11,226 11% 6,415 57% 0.9 (0.8 to 0.9) <0.001 0.9 (0.8 to 1.0) 0.026 
   March 12,058 12% 6,939 58% 0.9 (0.8 to 0.9) <0.001 1.0 (0.9 to 1.1) 0.462 
   April 11,057 11% 6,257 57% 0.8 (0.8 to 0.9) <0.001 0.8 (0.8 to 0.9) <0.001 
   May 8,130 8% 4,035 50% 0.6 (0.6 to 0.6) <0.001 0.7 (0.6 to 0.8) <0.001 
   June 5,332 5% 2,268 43% 0.5 (0.4 to 0.5) <0.001 0.5 (0.4 to 0.5) <0.001 
   July 3,069 3% 1,126 37% 0.3 (0.3 to 0.4) <0.001 0.5 (0.4 to 0.6) <0.001 
   August 2,248 2% 732 33% 0.3 (0.3 to 0.3) <0.001 0.4 (0.3 to 0.5) <0.001 
   September 2,710 3% 1,307 48% 0.5 (0.5 to 0.6) <0.001 0.9 (0.8 to 1.1) 0.492 
   October 6,919 7% 4,139 60% 0.9 (0.8 to 0.9) <0.001 1.1 (1.0 to 1.3) 0.026 
   November 12,668 12% 7,591 60% 0.9 (0.9 to 1.0) <0.001 0.9 (0.8 to 1.0) 0.051 
         
STATE      0.171   
   QLD 35,696 34% 20,770 58% Reference group    
   VIC 14,655 14% 6,790 46% 1.7 (0.4 to 7.9) 0.485   
   SA 7,027 7% 4,165 59% 0.8 (0.1 to 4.2) 0.747   
   ACT 5,747 6% 2,393 42% 0.3 (0.1 to 1.4) 0.132   
   TAS 2,622 3% 1,325 51% 1.5 (0.3 to 6.7) 0.575   
   NT 1,382 1% 521 38% 0.7 (0.0 to 9.7) 0.764   
   NSW 35,220 34% 21,370 61% 0.4 (0.2 to 1.0) 0.048   
   WA 2,053 2% 131 6% 0.1 (0.0 to 1.1) 0.058 
  
*Model included breed, colour, admission source, desexed prior to admission, month and year.  Shelter was fitted as a random effect in all analyses. 
 224 
 
Appendix J:  Descriptive statistics and odds ratios for euthanasia for kittens after entry to 39 RSPCA animal shelters, Australia, from 
July 2006 to June 2010 by age-group (Chapter 6) 
KITTENS, ALL AGE GROUPS 
Group 1 <3 months (QLD) 
  
Group 2 <4 months (VIC) 
  
Group3 <6 months (SA, ACT, TAS, 
NT) 
  
Group 4 <12 months (NSW, WA) 
  
    Risk Ratio (95% CI) P 
Risk Ratio (95% 
CI) P Risk Ratio (95% CI) P Risk Ratio (95% CI) P 
Source     <0.001   <0.001   <0.001 <0.001 
  Stray Reference group             
  Owner-surrender 0.6(0.6 to 0.6) <0.001 0.5(0.4 to 0.5) <0.001 0.5(0.5 to 0.5) <0.001 0.5(0.5 to 0.6) <0.001 
  Council 0.9(0.8 to 1.0) 0.013 1.4(1.3 to 1.5) <0.001 1.7(1.4 to 2.2) <0.001 0.5(0.4 to 0.5) <0.001 
  Ambulance 2.1(1.8 to 2.4) <0.001 2.2(1.8 to 2.8) <0.001 1.1(0.9 to 1.3) 0.611 1.9(0.5 to 6.5) 0.330 
  Humane officer 1.6(1.3 to 1.9) <0.001 1.3(0.8 to 2.1) 0.230 0.6(0.4 to 0.8) 0.001 0.3(0.2 to 0.4) <0.001 
  Euthanasia request 77.8(19.3 to 313.4) <0.001 N/A N/A N/A N/A N/A N/A 
  Returns 0.1(0.1 to 0.1) <0.001 0.1(0.1 to 0.3) <0.001 0.2(0.1 to 0.3) <0.001 0.2(0.2 to 0.4) <0.001 
  Born in shelter 0.3(0.3 to 0.4) <0.001 2.3(1.7 to 3.1) <0.001 0.9(0.7 to 1.1) 0.392 0.8(0.7 to 1.0) 0.057 
  Transfer in 0.8(0.6 to 0.9) 0.002 2.0(0.1 to 32.4) 0.619 0.3(0.2 to 0.6) 0.001 0.1(0.0 to 0.2) <0.001 
Month     <0.001   <0.001   <0.001 <0.001 
  December Reference group             
  January 0.6(0.6 to 0.7) <0.001 0.9(0.8 to 1.0) 0.062 0.6(0.5 to 0.7) <0.001 0.7(0.6 to 0.7) <0.001 
  February 0.9(0.8 to 1.0) 0.030 1.2(1.1 to 1.4) 0.001 0.7(0.7 to 0.8) <0.001 0.7(0.6 to 0.8) <0.001 
  March 0.9(0.8 to 1.0) 0.010 1.1(1.0 to 1.2) 0.247 0.7(0.6 to 0.8) <0.001 0.8(0.7 to 0.9) <0.001 
  April 0.9(0.8 to 1.0) 0.017 1.1(0.9 to 1.2) 0.367 0.7(0.6 to 0.7) <0.001 0.8(0.7 to 0.8) <0.001 
  May 0.6(0.6 to 0.7) <0.001 0.9(0.8 to 1.1) 0.347 0.5(0.4 to 0.6) <0.001 0.5(0.5 to 0.6) <0.001 
  June 0.5(0.4 to 0.5) <0.001 0.6(0.5 to 0.7) <0.001 0.4(0.4 to 0.5) <0.001 0.4(0.3 to 0.4) <0.001 
  July 0.4(0.4 to 0.5) <0.001 0.8(0.6 to 1.2) 0.258 0.3(0.3 to 0.4) <0.001 0.2(0.2 to 0.3) <0.001 
  August 0.3(0.2 to 0.3) <0.001 1.1(0.7 to 1.6) 0.748 0.3(0.2 to 0.4) <0.001 0.2(0.2 to 0.3) <0.001 
  September 0.4(0.3 to 0.4) <0.001 1.5(1.2 to 2.0) 0.001 0.4(0.3 to 0.5) <0.001 0.6(0.5 to 0.6) <0.001 
  October 0.8(0.7 to 0.9) <0.001 2.2(1.8 to 2.7) <0.001 0.8(0.7 to 0.9) 0.006 0.7(0.7 to 0.8) <0.001 
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  November 0.9(0.8 to 1.0) 0.016 1.2(1.0 to 1.3) 0.022 0.8(0.7 to 0.9) 0.001 0.8(0.8 to 0.9) <0.001 
Year     <0.001   <0.001   <0.001   
  Year 1 (06-07) Reference group             
  Year 2 (07-08) 1.3(1.2 to 1.4) <0.001 1.8(1.6 to 2.0) <0.001 1.5(1.3 to 1.7) <0.001 1.2(1.2 to 1.3) <0.001 
  Year 3 (08-09) 1.0(1.0 to 1.1) 0.626 1.8(1.6 to 2.0) <0.001 1.0(0.9 to 1.2) 0.667 1.1(1.0 to 1.2) 0.001 
  Year 4 (09-10) 0.8(0.8 to 0.9) <0.001 1.7(1.5 to 1.9) <0.001 1.2(1.1 to 1.3) 0.002 1.2(1.1 to 1.2) <0.001 
Breed     <0.001   <0.001   <0.001 <0.001 
  PB&O Reference group             
  DSH 3.4(2.9 to 3.8) <0.001 2.6(1.7 to 3.8) <0.001 3.7(2.5 to 5.4) <0.001 3.0(2.4 to 3.8) <0.001 
  DMH 1.5(1.3 to 1.7) <0.001 1.8(1.2 to 2.7) 0.004 2.6(1.8 to 3.8) <0.001 1.7(1.3 to 2.1) <0.001 
  DLH 1.5(1.1 to 2.1) 0.010 1.2(0.8 to 1.9) 0.390 1.5(0.9 to 2.4) 0.143 1.4(1.0 to 1.9) 0.031 
Colour     <0.001   0.325   <0.001 <0.001 
  Black Reference group             
  Tabby 0.7(0.7 to 0.8) <0.001 1.0(0.9 to 1.1) 0.496 0.9(0.8 to 1.0) 0.001 0.9(0.8 to 0.9) <0.001 
  Tortoiseshell 0.7(0.6 to 0.7) <0.001 0.9(0.8 to 1.1) 0.365 1.0(0.9 to 1.1) 0.591 0.9(0.8 to 1.0) 0.014 
  Other 0.8(0.7 to 0.8) <0.001 1.0(0.9 to 1.1) 0.396 0.8(0.8 to 0.9) <0.001 0.9(0.8 to 0.9) <0.001 
Desexed     <0.001   <0.001   <0.001 <0.001 
  Desexed Reference group             
  Entire 28.8(23.9 to 34.7) <0.001 6.5(5.5 to 7.6) <0.001 18.7(14.7 to 23.6) <0.001 37.4(33.6 to 41.7) <0.001 
Feral     <0.001   <0.001   <0.001 <0.001 
  Not feral Reference group             
  Feral 16.4(14.1 to 19.0) <0.001 14.5(11.7 to 17.9) <0.001 13.4(11.4 to 15.9) <0.001 28.8(20.1 to 41.4) <0.001 
Gender     0.043   <0.001   0.004 0.407 
  Female Reference group             
  Male 1.0(0.9 to 1.0) 0.043 0.8(0.8 to 0.9) <0.001 0.9(0.8 to 1.0) 0.004 1.0(0.9 to 1.0) 0.407 
*Model included breed, colour, admission source, desexed prior to admission, month and year.  Shelter was fitted as a random effect in all analyses. 
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Appendix K: Descriptive statistics and odds ratios reporting the risk of euthanasia for adult cats admitted to 21 RSPCA shelters 
(Chapter 7) 
Variables n shelters n cats Euthanased N (%) Odds Ratio (95% CI) P Value 
Adjusted Odds Ratio 
(95% CI) * P Value 
Q7. How often do you use a formal behavioural assessment procedure for cats?  0.612  0.705 
Very infrequently (0-20% of cats) 10 4406 2772 (63%) Reference group    
No formal behavioural assessment 
developed 4 3786 2413 (64%) 0.7(0.3 to 1.5) 0.316 0.6(0.3 to 1.4) 0.241 
Sometimes (41-60% of cats) 2 2872 1646 (57%) 1.4(0.5 to 4.1) 0.547 1.5(0.5 to 4.6) 0.471 
Very frequently (81-100% of cats) 5 4766 2698 (57%) 0.8(0.4 to 1.8) 0.643 0.8(0.4 to 1.9) 0.641 
Q10. How often are cats with behavioural problems rehabilitated?  0.128  0.282 
Very infrequently (0-20% of cats) 17 12876 7966 (62%) 
Reference group 
   
cats with behavioural problems are not 
rehabilitated 1 393 204 (52%) 
Sometimes (41-60% of cats) 1 1512 863 (57%) 0.8(0.2 to 3.0) 0.752 0.7(0.2 to 2.9) 0.646 
Frequently (61-80% of cats) 2 1049 496 (47%) 0.3(0.1 to 0.8) 0.019 0.3(0.1 to 0.8) 0.022 
Total Business Hours  0.395  0.651 
30 7 2960 1490 (50%) Reference group    
40 5 1601 1123 (70%) 1.6(0.7 to 3.6) 0.245 1.6(0.7 to 3.6) 0.245 
50 5 2433 1476 (61%) 1.9(0.9 to 4.2) 0.112 1.9(0.9 to 4.2) 0.112 
> 60 (60, 70, 100) 4 8836 5440 (62%) 1.6(0.7 to 3.7) 0.264 1.6(0.7 to 3.7) 0.264 
Total Weekday Hours   0.396  0.262 
20 5 2128 1074 (50%) Reference group    
30 10 3370 2085 (62%) 0.8(0.4 to 1.7) 0.604 0.7(0.4 to 1.5) 0.398 
>40 (40, 50, 100) 6 10332 6370 (62%) 1.4(0.7 to 3.0) 0.347 2.6(0.9 to 7.0) 0.067 
Weekend business Hours   0.868  0.947 
1 4 2415 1320 (55%) Reference group    
10 14 6138 3719 (61%) 1.2(0.5 to 2.7) 0.679 1.1(0.5 to 2.6) 0.758 
>20 (20, 40) 3 7277 4490 (62%) 1.3(0.4 to 4.0) 0.608 1.4(0.4 to 5.0) 0.593 
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Shelter Locality   0.554  0.666 
Regional 8 2019 1423 (70%) Reference group    
Rural 3 1908 1131 (59%) 1.2(0.5 to 3.2) 0.696 1.3(0.5 to 3.6) 0.598 
Urban 10 11903 6975 (59%) 0.8(0.4 to 1.5) 0.441 0.7(0.3 to 1.5) 0.366 
Shelter accepts cats from other shelters  0.460  0.802 
No 11 3816 2126 (56%) Reference group    
Yes 10 12014 7403 (62%) 1.3(0.7 to 2.4) 0.460 1.3(0.6 to 2.6) 0.458 
Surrender fee   0.136  0.302 
$20-$30 6 4115 2208 (54%) Reference group    
$35- $40 4 4348 2612 (60%) 2.0(0.9 to 4.7) 0.095 2.1(0.9 to 5.0) 0.090 
$50 - $57 7 6525 4089 (63%) 2.2(1.1 to 4.5) 0.033 2.2(1.0 to 4.7) 0.042 
$60 4 842 620 (74%) 2.1(0.9 to 5.0) 0.088 2.1(0.9 to 5.0) 0.091 
Behavioural Assessment     0.909 
No 10 7454 4761 (64%) Reference group    
Yes 11 8376 4768 (57%) 1.0(0.5 to 2.0) 0.916 1.1(0.6 to 2.2) 0.742 
Price for Adult Cat Adoption   0.561  0.770 
$85- $160 ($85,$120, $160) 8 7144 4318 (60%) Reference group    
>$165 ($165, $175, $180, $185) 12 8074 4923 (61%) 1.2(0.6 to 2.4) 0.561 1.2(0.5 to 2.7) 0.676 
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Appendix L: Descriptive statistics and odds ratios for the risk of euthanasia for kittens admitted to 21 RSPCA shelters 
(Chapter 7) 
Variables 
n 
shelters n cats 
Euthanased N 
(%) 
Odds Ratio (95% 
CI) P Value 
Adjusted Odds Ratio 
(95% CI) * P Value 
Q7. How often do you use a formal behavioural assessment procedure for cats?  0.848  0.693 
Very infrequently (0-20% of cats) 10 8457 5405 (64%) Reference group    
No formal behavioural assessment 
developed 4 3938 1946 (49%) 0.6(0.2 to 2.2) 0.437 0.5(0.1 to 1.7) 0.272 
Sometimes (41-60% of cats) 2 2047 962 (47%) 1.2(0.2 to 6.5) 0.795 1.1(0.2 to 5.6) 0.940 
Very frequently (81-100% of cats) 5 4694 2395 (51%) 1.0(0.3 to 3.1) 0.951 0.7(0.2 to 2.4) 0.547 
Q10. How often are cats with behavioural problems rehabilitated?  0.146  0.146 
Very infrequently (0-20% of cats) 17 15753 9105 (58%) Reference group    
cats with behavioural problems are not 
rehabilitated 1 519 221 (43%) 0.8(0.1 to 5.8) 0.801 0.8(0.1 to 6.2) 0.861 
Sometimes (41-60% of cats) 1 1350 818 (61%) 1.6(0.2 to 11.9) 0.644 0.9(0.1 to 7.0) 0.920 
Frequently (61-80% of cats) 2 1514 564 (37%) 0.2(0.0 to 0.8) 0.026 0.1(0.0 to 0.7) 0.013 
Total Business Hours  0.696  0.822 
30 7 3424 1539 (45%) Reference group    
40 5 1920 1222 (64%) 1.5(0.4 to 5.1) 0.537 1.6(0.4 to 5.4) 0.489 
50 5 3422 1674 (49%) 1.3(0.4 to 4.5) 0.655 1.1(0.3 to 4.0) 0.844 
> 60 (60,70,100) 4 10370 6273 (60%) 2.2(0.6 to 8.2) 0.236 1.4(0.2 to 9.4) 0.714 
Total Weekday Hours   0.166  0.447 
20 5 2425 1052 (43%) Reference group    
30 10 4027 2098 (52%) 1.8(0.6 to 5.4) 0.293 1.8(0.6 to 5.7) 0.326 
>40 (40, 50, 100) 6 12684 7558 (60%) 3.2(1.0 to 10.7) 0.059 2.8(0.6 to 14.0) 0.203 
Weekend business Hours   0.595  0.719 
1 4 2501 1356 (54%) Reference group    
10 14 7479 3817 (51%) 0.7(0.2 to 2.2) 0.491 0.6(0.2 to 2.1) 0.480 
>20 (20, 40) 3 9156 5535 (60%) 1.2(0.2 to 6.0) 0.830 0.8(0.1 to 5.3) 0.839 
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Minimum weight (Kittens underweight are euthanased)  0.722  0.818 
400g 2 1416 945 (67%) Reference group    
500g 8 9788 6149 (63%) 0.7(0.3 to 2.0) 0.538 0.7(0.2 to 2.2) 0.508 
> 600g (600g, 650g, 1000g) 5 4198 2118 (50%) 0.6(0.2 to 1.9) 0.419 0.5(0.2 to 1.9) 0.338 
Minimum weight to be desexed   0.513  0.386 
< 850g (750g, 800g, 850g) 5 5690 2791(49%) Reference group    
1000g 10 8926 5492 (62%) 0.6(0.2 to 1.8) 0.345 0.6(0.2 to 2.3) 0.458 
1100g 6 4520 2425 (54%) 1.0(0.3 to 3.5) 0.973 1.1(0.3 to 4.4) 0.905 
Surrender fee   0.136  0.309 
$20 -$30 6 3469 1529 (44%) Reference group    
$35- $40 4 6976 4649 (67) 2.0(0.9 to 4.7) 0.095 2.0(0.9 to 4.6) 0.101 
$50 6 6001 2936 (49%) 2.2(1.1 to 4.5) 0.033 2.3(1.1 to 5.2) 0.037 
>$50 ($57, $60) 5 2690 1594 (59%) 2.1(0.9 to 5.0) 0.088 2.6(0.9 to 7.9) 0.093 
Behavioural Assessment   0.662  0.472 
No 10 11401 6899 (61%) Reference group    
Yes 11 7735 3809 (49%) 1.2(0.5 to 3.2) 0.662 1.3(0.5 to 3.4) 0.625 
Shelter Locality   0.330  0.336 
Regional 8 3248 1835 (56%) Reference group    
Rural 3 1867 1158 (62%) 2.9(0.7 to 11.8) 0.136 3.1(0.7 to 13.1) 0.124 
Urban 10 14021 7715 (55%) 1.4(0.5 to 3.6) 0.550 1.0(0.3 to 3.1) 0.946 
Shelter accepts cats from other shelters  0.803  0.637 
No 11 5325 2623 (49%) Reference group    
Yes 10 13811 8085 (59%) 1.1(0.4 to 2.9) 0.803 0.8(0.3 to 2.3) 0.713 
Price for Kitten Adoption   0.537  0.108 
<$175 ($130, $160, $175) 4 3358 1703 (51%) Reference group    
$180 - $190 10 8592 5677 (66%) 2.0(0.5 to 7.2) 0.312 3.1(0.9 to 10.3) 0.065 
>$199 ($199, $220, $235) 6 6454 3030 (47%) 1.3(0.3 to 5.2) 0.751 1.1(0.3 to 3.8) 0.852 
 
